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THE COMPOSITION OF CERTAIN MODERN POWDERS. 
By CHARLES E. MUNROE. 
HE powders examined belong principally to the class known 
T in commerce as nitro-powders, and they are of interest 
since it is claimed for them that, when used as ballistic agents, 
they are more or less smokeless. 

The method of analysis employed was as follows: The sub- 
stance was first dried to constant weight over calcium chloride 
and the loss thus determined is noted as ‘‘volatile,’’ though it 
was principally, when not wholly, hygroscopic moisture. A 
portion of the well-dried sample was then digested in ether- 
alcohol until disintegrated, the viscous solution formed was 
somewhat diluted and then poured upon an asbestos filter. 

These filters were prepared by drawing out very light glass 
test tubes to a narrow funnel and chocking the neck with as- 
bestos, which was exhausted with ether-alcohol and ether, and 
dried to constant weight. The filter with its charge was now . 
suspended in a beaker partly: filled with ether-alcohol so that 
the powder was immersed in the liquid, the whole covered so as 
to prevent loss by volatilization, and when the viscous fluid had 
passed through, the residue was washed with ether-alcohol 
until solution ceased. The residue was then dried to constant 
weight. This immersion was found necessary to prevent clog- 
ging by evaporation. 

The ether-alcohol filtrate was treated with three volumes of 
chloroform to precipitate the soluble cellulose nitrates, which 
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were then collected on a filter, dried, and weighed. They appear 
in the tables under the technical name of ‘‘nitro-cotton.’’ The 
filtrate from the ether-alcohol-chloroform solution was evaporated 
and the salts present determined. The residue insoluble in 
ether-alcohol was treated with boiling water so long as any 
solvent action continued. The residue then remaining was 
again dried and weighed. Finally it was exhausted with 
“ethyl acetate and again dried and weighed. The loss by 
exhaustion with ethyl acetate is noted as ‘‘gun cotton’’ and 
the residue as cellulose. The metallic salts present were now 
determined in the aqueous solution. 

When nitroglycerine was found to be present the dried pow- 
der was first exhausted with ether in a Soxhlet extractor and 
the loss noted as nitroglycerine, though as shown later it some- 
times included resins or oil which were present in slight pro- 
portion. 

When the powder was readily attacked by water, as was the 
case with the American Wood and Brackett Powders, the aque- 
ous treatment preceded that by ether-alcohol, and the salts were 
thus extracted together with the product of the charring of the 
wood which is called ‘‘humus’’ in the tables. This ‘‘humus’’ 
was determined by evaporating the aqueous extract to con- 
stant weight on the water bath, then treating with nitric acid 
repeatedly until oxidation ceased, again evaporating to dryness, 
and then fusing gently. 

To determine the aurin, which appears in several of the pow- 
ders the sample was exhausted with chloroform in a Soxhlet ex- 
tractor, and the residue in the tared flask weighed. The resi- 
due was then taken up with a few drops of chloroform, trans- 
ferred to a separating funnel, shaken with strong ammonia water, 
and separated. The chloroform solution was repeatedly washed 
with dilute ammonia until no pink color was developed in the 
water, then the chloroform solution was again evaporated in the 
tared flask and the weight of the residue determined. The dif- 
ference in the two weights is the aurin. 

The results obtained were as follows : 

Schultze Gunpowder.—The powder was marked ‘‘ Improved 
Waterproof, New Issue,’’ and was in the form of nearly spherical 
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grains which were almost white in color, though having a slight 
yellowish cast, and of such a size as to pass through a No. 20 mesh 
sieve. ‘The results of the analysis on the specimen as received 


were as follows: 





Per cent. 
Bitteeentteiis cc sic Seceueus ceddcaceneuases 27.7 
Cee CORIO. 65036 ccceieeceseteeu edamame 32.66 
NRE rs ciewiewalwaraneean siinlaaicle te ew cerkae 1.63 
Pasateinnccnscnisacowes enees Metal aiieiactar owas 4.20 
BASU NIELALE osc ose coecses waleidia sicmnal data ata 27.62 
eerhteetih Sit CORE 00a wx cscs ae eccdeeesee nee 2.88 
Deageitsis -THtPAtO bids. swdivin ddlsinwc en oesceces 2.47 
VGIAEIIG oc seis eects eccescccnewces decnewende 1.48 
100.65 


E.. C. Gunpowder.—The package was marked E. C. Smoke- 
less Sporting Powder, No.1. ‘‘1 lb. of the Powder is equiv- 
alent to 2 lbs. of the Best Black Powder. ‘This powder does not 
absorb moisture from the atmosphere ; but should it be accident- 
ally wetted it may be again rendered fit for use by drying at a 
temperature not exceeding that of boiling water, and afterwards 
exposing it to the air for a day or more.”’ 

The grains were similar in size and shape to those of the 
Schultze powder described above, but they were orange colored. 
The composition was found to be: 





Per cent. 
Wishie BOR EONS dic cebu ccestadesec oes neeleeeaes Sec 
Ca COREG 6 oars doa oc ecneenendemocenaweeaan 1.86 
Ce NOE is 6d. bce swans wee eS pac aret a cratatates 3.12 
RAPID TESORO o.6 65a ccc cde dscns eases ee 34.26 
eM ciated Sot R EEE! wierd 5. candies oneg aa eainenaewa oes 3.67 
Pobassrristh: at RtO. oc sin Kc dca s cdeoas cola weces 1.48 
eRe 6oiid0.6:6b wo keg RRR Re eee eee 0.55 
WRIGEEEE 6 30a eee eases one aes Bate ane a aeer i 

99.68 


American Wood Powder, Grade C.—This powder was in 
rounded grains, of a dark brown color, and of such size as to 
pass through a No. 21 mesh. According to the accompanying 
circular Grade C ‘‘is for general use. Medium coarse. Good 
in any gun. Is strong, gives good pattern, and is the best all- 
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round powder made.’’ The composition was found to be as 





follows : 
Per cent. 

Soluble nitro-lignin ...... sinielesieiers waiee eee 29.25 
Insoluble nitro-lignin ...-..+seeeeeeeeeees 14.06 
Lignin (Charred ) ...-cceccsecscccccccscces 28.08 
BRUINS « 6 6 0:0:610-:60.6:0:0:4-6'0 0:04:06. 0:0 460s OS 8 eevee 10.32 
SAME NICPALE <2: 0 «<0 050. 510 ise:0iwe Sewesciesss: E5s27 
MU IMEIINO &. 0 vos 6 < so-so Sea elaine amine pinto LRA RLO 3.01 

99-99 


American Wood Powder, Grade E.—This powder resembled 
Grade C in form and color of grain, but passed through a No. 
32 mesh. The accompanying circular stated that this grade is 
‘Fine. The quickest of the lettered grades. For 16 to 20 bore 
guns, and rifles smaller than 45 calibres.”’ 

Analysis gave the following : 





Per cent. 
Soluble nitro-lignin ..-.--+. esse eeeeee eee 24.91 
Insoluble nitro-lignin «---.+s.s.eeeeeeeees 25.62 
Lignin (Charred) ...--.ccccsccccccccccece « 19.15 
DUNS are seca aad aie cokers awe e sales 8.65 
UEREMUS NOTEMUNEE® 5c is'u/ eseroic'o\s's'nin'e a epiawisiwae Scie 17.81 
Rca oe cop ails ik oa) ais oto het iatem neces ae lore 3.86 

100.00 


American Wood Powder. Ten Bore Trap.—This powder had 
a brown color and was in rounded grains of such size as to pass 
through a No. 19 mesh. According to the circular this grade 
‘‘is about of size of C. Is too quick for larger bores.’’ 

Analysis gave: 





Per cent. 
Soluble nitro-ligmin ...... +++. cess eees ++ 33.21 
Insoluble nitro-lignin .......-.+ss-see sees 18.69 
Tagnin (Charred ) -+-< sscccocccescecese cess 20,27 
NNER Gata else aseiie vera \al aia a amos aieie wae eveses 10.65 
ee ES eT er er Te ee 14.82 
RRR CMRI Feta io cha ie lath aera Ao Ac ers am maletts 2.36 

100.00 


American Wood Powder—Twelve Bore Trap.—This powder 
had a brown color and was in rounded grains of such size as to 
pass through a No. 24 mesh. The circular stated that ‘Twelve 
bore trap is very quick. In size about the same as D. It istoo 
quick for 10 bores unless very small loads are used.’’ 
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on 


Analysis gave: 
Per cent. 





Soluble nitro-lienin: <<. oss. s2cs<cwcecnccs 29.47 
Insoluble nitro-lignin ..++ ees. seee cece cree 21.85 
Lignin (Charred) ---- cecesccccccceccccces - 16.59 
Pit Sa ccecccewas aneee seteeuowe den seseee 15.62 
Sodiuni Nitrate «<2 «600 swsslce etacotehete Kodecae (BGeSo 
NEGRO: <iareie 6.o-s:0) oid wlescie in dw cleludat asia reas 3.14 

100.05 


American Wood Powder.—The foregoing samples were all pur- 
chased of D. Kirkwood, of Elm street, Boston, Mass. Another 
sample obtained from Martin and Company, of Newport without 
any mark, consisted of light brown rounded grains about the size 
of fuze powder, which were highly porous and quite friable. 

Analysis gave: 





Per cent. 
Soluble nitro-lignin ..--..+eeseeeeeeeeeee + 24.90 
Insoluble nitro-lignin..........-. see ee eee 30.07 
Lignin (lightly charred)...... ceeeceeeeeee 19.55 
FAUSIUS 9 0056 veccccdscncecw tates seeeeceeeeees 9,89 
Sodium nitrate «02<+csss ccccees debe Moeced aa 9.76 
VRID 60:55 ot eh anes cn cteneebeveveusedeeas 5.83 

100.00 


Brackett’s Sporting Powder.—The sample of this powder 
which was also obtained from D. Kirkwood, Elm street, Boston, 
Mass., had the same general appearance as the American Wood 
Powders except that its grains were larger. About one-half of 
these grains passed through a twenty mesh sieve, while the re- 
mainder passed through a twelve mesh sieve. The circular 
stated that this powder was a strong quick powder intended for 
wing and bush shooting. Like the American Wood Powders 
the grains were porous and friable. 

Analysis gave: 


Per cent 
Solable nitro He nity <6 2 oc cicencewseeee 31.43 
Insoluble nitro-lignin «+++ ..ese. sees eens 13.70 
Lignin (charred ) «<<< ses ccccesiccesiscecicivs K3.22 
HUMMUS. ¢ occccccccccccccccwccccccccces cece 18.94 
SOdiuii MitFAte << ones he cesceseccetsincecees 19.76 
WOR at aR e ooo ais cinrcinrerw: nae ccnarenmcie came eeekeras 2.93 





99.98 
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S. A. Powder.—This package was marked ‘‘Smokeless (S.K. ) 
Rook Rifle Gun Powder, made by the Smokeless Powder Com- 
pany, Limited, at Barwick Works, Herts, England.’’ The 
grains resembled those of the E. C. powder described above, 
except that the S. K. grains were more nearly lenticular and 
were pink colored. The granulation was such that the powder 
all passed through No. 24 sieve, and the granulation was quite 
uniform. ‘The powder emitted a slight fragrant odor suggesting 
purified wood spirits. 

Analysis gave: 





Per cent. 
EO IR EEO EAs o o:6 5:0: 0.0 v0 nin a-e ais e.ciereeuieeee 20.39 
GT COLEOT = ow < wis eis woe sect cee eeee secre se 57-73 
PMH CANE BAITG ). 6:0< 6001010 0:0's so cicw, sieve eeiere I.II 
RATAN FAERIE iy o0oe 6s odie. sicis o cene siewieainerels -- 18.08 
PIPOREMIISITOLE «sx > ciciciai= oie alsis'c vince es ticle 1.24 
WS. os oir KANG 6GcCE SCAN ee SOR tES 1.43 

99-98 


It will be noted that the coloring matter found, aurin, is the 
same as that found in the E. C. powder, yet the S. K. powder 
is colored pink or purple red while the E. C. was orange colored. 
As aurin (pararosolic acid, C,,H,,O,) is orange colored when 
neutral, and pink to purple red when treated by alkalies, 
it is evident that the varying conditions of neutrality accounts 
for the difference in color. 

The powder appeared to have been waterproofed and as, when 
the chloroform solution from the powder was just passing to dry- 
ness, a faint odor of nitrobenzene was discerned, it is possible 
that this agent, together with wood spirits was used superficially 
to produce this effect. The waterproofing was not, however, very 
efficient, for, after three hours immersion in cold water, the 
grains were found to be very much swollen, while the water was 
colored yellow, possessed the characteristic odor of the pow- 
der, and deposited aurin and nitrates on evaporation. 

S. R. Powder.—This sample was marked ‘‘Smokeless (S. R.) 
Rifle Gunpowder made by the Smokeless Powder Company, 
Limited, at Barwick Works, Herts, England.’’ This powder 
resembled the S. K. powder described above in color, odor, and 
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form of grain, except that the S. R. passed through No. 16 sieve 
(though much of it was smaller) and that the odor was very 





strong. 
Analysis gave: 

Per cent 

WMitro-COttOR oo sece ccccccvesss errr ery TTT 28.18 

Or rsss COLOR a 6cis io tae pace cc gel ieaween webaws 46.97 

Aurin (alkaline) .---.. secs sence gcuvmeenud 1.06 

Baritiss MitTAte o<scccccscsin Se rT 19.97 

POLASGINITY TSEERER: 6.666 occ ccscmclocrcwse ere 2.35 

WCmRIIG << ksi das coda cemdvnasonoucmeasmacned 1.45 

99.98 


As with the S. K. powder these grains were disintegrated by 
immersion in cold water. 

Rifleite Gunpowder.—This powder, which was manufactured 
by the Smokeless Powder Company, Limited, at Barwick Works, 
Herts, England, was described on the package as being made 
for use with the Magazine Rifle 303. It was inthe form of nearly 
square flat grains having the color and luster of graphite and 
the odor of wood spirits, which had apparently been used in 
waterproofing the grains. This waterproofing was not, however, 
completely efficacious, since when the powder was first immersed 
in cold water a considerable portion of the graphite floated off 
and rose to the surface of the water, and when the moist pow- 
der was subsequently dried in a porcelain dish, the graphite 
adhered to the walls of the dish. When the graphite, which was 
a wholly superficial covering, was removed fromthe grains, they 
were found to be faintly yellow colored and translucent. The 
water used in this operation had acquired the odor of the pow- 
der and on evaporation to dryness it left a yellow residue. 

The powder offered considerable resistance to the action of 
ether-alcohol, but the grains gradually swelled up, split into 
laminze and were eventually completely disintegrated after 
seventy-two hours exposure to ether-alcohol in the cold. 

The coloring matter, which was quite soluble in ethyl alcohol, 
was rather insoluble in ether-alcohol, and on the addition of ether 
to the alcohol solution this coloring matter was precipitated in 
beautiful golden yellow plates, which were identified as a phenyl- 
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amidoazobenzene, C,H,.N,.C,H,NH (C,H,), the sulphonate of 
which is known in commerce as Manchester Yellow. 
Analysis gave: 





Per cent 
AER NEUE hc) 5 0 ao 4 4 00 bel cele one bose sea e eeus 22.48 
Rape pi NRL ra <1sils/c-niu-46oacaca's's a oislale eke ele a Gn ers 74-16 
Phenyl amidoazobenzene «+--+ +++ +++ sees 2.52 
Graphite SS eee UT eee CC Te Trace 
Re Bia ete aoe os/nie aia) 001 ds u' 016! nel ois ai oe ]S Sree sce wie metals 0.84 
NE cca we aba we wre. okN hehe eee 100.00 


The grains were found to average 0.0638 inch in length, 
0.0612 in width, and 0.0155 in thickness, though occasional ones 
were nearly double this length. 

I am indebted to the courtesy of the New England repre- 
sentative of the U. S. Cartridge Company for these samples of 
powder from the Barwick Works. 

Maxim Powder.—I am indebted to the courtesy of Dr. J. E. 
Blomen, chemist to the Forcite Powder Company for two sam- 
ples of this powder. The powder, which was evidently intended 
for use for small arm charges, was in two forms, one rectangular 
flat grains, and the other in short cords. The color was dark 
brown, the flat grains being somewhat translucent, while the 
cords were opaque. Both possessed a distinct fatty odor, but 
this was less marked and may have been accidental in the flat 
grains, as, when received, a few of the rods had become mixed 
with this sample. The flat grains were quite tough and offered 
considerable resistance to fracture, but the cord had very slight 
cohesive properties and fractured on application of slight force, 
like half dried putty. 

A mean of the measurements of ten of the flat grains gave, 
length 0.0512 inch, width 0.459 inch, thickness 0.0166 inch. 

Analysis gave: 


Per cent 
Pe eeUEN ES oo oa 0 6 -0.c'e-s wien on als ow aoa eee e 8.14 
aN RNR sic c'o ain a6 oxo relatie-a on1a@ ies eb areola 71.19 
Scar aua tee GEER SONERAEE iu. <\c-01 4.0.3, 61.0.0.0-00's 6 io 0's Seicrs 2.58 
Nitroglycerine -.--..-- sees see ee cece eens 17.90 
Volatile ..... A leva exe iastupliscevale eceieln’ a aicle® orotate 0.19 





100.00 
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The average of the measurements of ten of the cord formed 
grains gave, length 0.25 inch, diameter 0.0456 inch. The 
ends of these grains were rough as if they had been broken from 
the rods, so the micrometer measurement for the lengths is only 





approximate. 
Analysis gave: 
Per cent 
WittereOtolt << s<in<5< ~ scncids ce dievaeeuneseen Gene 
CONG OUT oe 66 nee kawhcecie accuse eee men 46.60 
NIEPQSTYCETINE << <n0s tanec clare qog emo ces 44.60 
SO 1S OBE OMANE «<0 on 's.c 6 ow wumaleaee cna 1.70 
WI oi 64.0506 656004655006 OR Eee 0.26 
100.00 


The odor of castor oil was plainly distinguishable even in the 
cold, and when the powder was immersed in cold water for as 
short a time as three hours, the water became yellow colored and 
yielded a fatty residue on evaporation, but we have no good 
method as yet for separating this oil or resin quantitatively from 
nitroglycerine. 

German Smokeless Powder.—This sample was received with 
the statement that it was a German powder procured from 
Cologne for trial in the 8” B. L. Rifle. The powder was in the 
form of nearly cubical grains about 1 cc. in volume and averag- 
ing 1.6203 grams each in weight. The surface had the luster 
and color of graphite and the cubes appear as if they had been 
cut from a larger mass with a saw. The grains were of such 
consistency that they could just be indented with the finger-nail. 
On cutting the grains, the graphitic appearance was found to be 
wholly superficial, the interior having the appearance of explo- 
sive gelatine, though having a greater consistency than the lat- 
ter substance. 

Analysis gave : 


Per cent 
Wi PERC VAEE ORs o 0 dais sem wet weet hela wee aes 48.83 
CA OER «5-5. hoo Ha aa mes Ect eee 7.45 
Nitroglycerine -.------.---- sees ceeeee eee A3.15 
Graphite ..-- ee. cece cece ec cee cece cece ceee Trace 
Volatile + s:0c:isie.c.cica vevinvings eae tparetarg eon eee 

99.96 


I am deeply indebted to Mr. G. W. Patterson for his valuable 
assistance in this work. 








THE DETERMINATION OF THE RELATIVE SENSITIVE- 
NESS OF EXPLOSIVE SUBSTANCES THROUGH 
‘‘EXPLOSIONS BY INFLUENCE.”’’' 


By CHARLES E. MUNROE. 


HE determination of the sensitiveness of explosive substances 
has already been made by a number of different methods, 
butit is yet a question as to the real value of these results. Thus, 
we have the methods by percussion, by heat, by friction, and the 
like. It has occurred to me that a much more delicate and 
reliable method would result from the employment of what has 
been termed by Berthelot ‘‘explosion by influence.’’ What is 
meant by this term is the explosion of a secondary mass through 
the explosion of a primary mass which is separated from the 
secondary mass by a definite interval. Numerous observations 
have been made, as notably in the Danish experiments, in ex- 
plosions of this kind taking place under water, and a great 
many instances are recorded of similar explosions being brought 
about on the surface of the earth; but the submarine experiments 
were made with a limited number of substances confined in 
envelopes which materially modified the results, while the earth 
experiments were made under continually varying conditions. 
In the experiments which I have to record I have employed a 
continuous and, as nearly as may be, homogeneous medium, 
through which the effect of the explosion of the primary mass 
is conveyed to the secondary mass, while I have used definite 
and moderate quantities of explosives under constant conditions 
of confinement—circumstances which are easily repeated, while 
the attending phenomena are easily observed. 

The method pursued was as follows: 

The initial and secondary masses were placed upon a wrought 
iron armor plate nine feet five inches long, three feet four 
inches wide, and one inch thick, which rested upon a second 
plate of the same material and dimensions. These plates had 
been made for use on vessels of war, and consequently they 
contained several lines of rivet holes and also were curved to 


1Read at Newport General Meeting 
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the shape of the vessel. This of course affected the rigidity of 
the system, and it was expected that it might introduce irregu- 
larities into the results, but firing trials made under otherwise 
similar cofditions showed that for the masses of explosives used 
the results were uniform at all points. 

The initial mass consisted of 100 grams of explosive, while 
the secondary mass varied from 30 to 100 grams, it being 
evident that the weight of the secondary mass had no effect on 
its sensitiveness, and that it was essential only to have a suffi- 
cient quantity to produce a positive and visible effect on the 
firing plate in case it was exploded. 

In the experiments for testing the relative sensitiveness of 
different explosives when referred to a common standard, 100 
grams of United States service gun cotton was selected for the 
initial mass because it was the most accessible, convenient, and 
constant one at hand, but apart from these considerations there 
is an advantage in using this as the initial mass, since it has 
been shown by Abel that gun cotton is the most efficient detonat- 
ing priming agent among explosive substances. 

The gun cotton, as issued from the Naval Torpedo Station 
where it is manufactured, is in the form of blocks two and nine- 
tenths inches in diameter, three and seven-eighths inches in 
diagonal (the corners being chamfered), and two inches in 
height, and it is made by compressing pulped gun cotton in 
molds by means of a hydraulic press, the pressure applied being 
about 6,500 pounds per square inch. The gun cotton when so 
pressed has a gravimetric density of 1.2871. It should be 
added that the blocks are pierced through the center with a 
hole seven-sixteenths inch in diameter in which the detonator is 
to be inserted for firing. This gun cotton was steam-dried 
before using, and pieces of 100 grams weight were cut off by 
cutting transversely to the vertical axis, so that the diameter of 
the base of these pieces was that of the blocks from which they 
were taken, or 7.4 centimeters. 

As all the other explosives were in the form of either a powder 
or paste, it was necessary to provide containers for them, and 
these were made from well calendered manilla paper. When 
these explosives were used for the initial mass the boxes had 
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the same form and dimensions as the service block of gun 
cotton, except that the corners were not chamfered, and hence 
the area of the surface in contact with the plate was very closely 
the same as for the gun cotton. When these explosives were 
used as secondary masses they were enclosed in similar open 
paper boxes, but they were but 5.58 centimeters in diameter. 
In all cases the explosive was evenly distributed over the bottom 
of the case and brought well in contact with it, so that the area 
of the face of these different explosives in contact with the firing 
plate was as nearly as possible identical. It is evident from this 
description that the explosives were tested when unconfined 
except by atmospheric tamping. 

In making the test it was of course necessary to proceed in a 
purely tentative manner. A point was selected upon the plate 
where no breaches of continuity were apparent for a considera- 
ble range, the initial mass was placed upon the plate and at the 
outset of each series two secondary masses (one being placed on 
either side of the initial or primary mass and at unequal dis- 
tances from it) and the primary one detonated. When this was 
detonated it produced a well marked impression on the iron, 
and the same effect was observed in the case of the secondary 
masses when they were detonated, the effect, however, being in 
all cases diminished as the secondary mass approached that 
point at which it ceased to be detonated. The observations 
were most easily made when gun cotton was used for both the 
primary and secondary charges, for when the secondary charge 
was not far beyond the limit at which secondary charges could 
be detonated, it burst into flame and was tossed into the air in 
this inflamed condition through the disturbance produced in 
the atmosphere by the detonation of the initial mass. 

When non-detonating or sub-detonating explosives were used 
for the secondary charges, impressions were produced so long as 
explosion was effected, but the impressions produced, at least 
near the extreme limit, were due only to the removal of scale 
from the plate by the shock of the explosion and to the deposi- 
tion of soot and other products. When beyond this limit the 
explosive was found scattered upon the plate together with 
fragments of the containers. 
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As in the course of these experiments we appeared to approach 
the limit, single secondary charges only were used with each 
initial charge in order to simplify the observations. It should 
be added that the points measured were from the inside edge of 
the primary mass to the inside edge of the secondary mass 
before explosion. 

The results obtained were as follows: 


3UN COTTON ON GUN COTTON. 


¢ ass sec , Be . 
ae anon Secondary mass; stance. Result 
Ioo grams. Ioo grams. IO. cm. Detonated. 
Ioo sis Ico ae 10 7 ps 
100 rs 60 e IO as ae 
Ioo “S Ioo «Ol ** Io. °° Failed. 
100 60 bie <= ps 
io 0OllC* too—l—C II aS 
Too 100 = 12 = 
100 - 100 17.3 
10o 100 : 35 _ 
too: * 100 7, ‘s ef 

GuN COTTON ON JUDSON POWDER, R. R. P. 
rape Secondary mass, Distance, Result. 
100 grams. 30 grams. 20 cm. Detonated. 
100 - 30 bi 7. = me 
100 2 30 = Brees? ° 
loo -* ac. aq. * ae 
ioo.~COl ag 26. * Failed. 
I0o = 30 se 27 “e bios 
I0o a 30 = 30 = 

Gun CoTTon ON EMMENSITE, NO. 259. 

Y 5S sec d 3S . 
oe ” pecans ig Distance. Result. 
100 grams. 60 grams. IO cm. Exploded. 
100 = 60 es KE ** = 
100 is 60 “ ig * 
100 es 60 a x 
100 si 60 a i he : 
100 - 60 Bi Ss SS 
100 af 60 “se 1G 
100 60 es a 
loo 6“ 6o * 20 
100 ne 60 es > aan : 
100 se 60 = te = 
loo. ** Go * an <8 Failed. 
Ioo x 60 bi 35 ss a 
10o - 60 ' 35 
100 si 60 40 
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Gun Corron ON EMMENSITE (259) II. 


Initial mass, Secondary mass, Distance. Result. 
gun cotton. Emmensite IT. 

I0o grams. 60 grams. 30 cm. Exploded. 
100 sc 60 “é 31 “eé ae 

Ioo Gq: a Failed. 
100 “e 60 ce 32 se “ce 


4 


This Emmensite II is a portion of No. 259 which had been 
subjected to temperatures of 120° F. and 60° F. alternately for 
varying periods during sixty-three days. 

The firing plate was exposed to the sun, and on the day of 
these experiments it was so hot that one could hardly hold the 
naked hand upon it, while in the previous experiinents, the sky 
being overcast, the plate was not noticeably warm. 


GuN COTTON ON FORCITE NO. I. 


— pms ray hey Distance. Result 
I0Oo grams. 30 grams. 40 cm. Detonated. 
100 a 30 = fo * he 

roo .)0Cl aoe se 60“ is 

foo 0 ** 30 = 60 ‘ Doubtful. 
100 . 30 ‘s 6x * =< 
100“ 30 ee 62 ‘s Failed. 
190 es 3 si G5 * bis 

100 si 30 0 aa“ on 


The forcite was well pressed down in the bottom of the paper 
box and the bottom of the latter appeared to be moistened by 
exuded nitroglycerine. The forcite, except in being transferred 
from the cartridge cases, was in the same condition as when 
purchased from the company. 


GuN COTTON ON ATLAS NO. I. 
Initial mass, Secondary mass 


gun cotton. Atlas Powder Distance. Result. 
100 grams. 30 grams. 20 cm. Detonated 
100s ** 30 a sa ** — 

100 sig 30 at 40 °° “ 

I0o so 30 <2 50 

100 ws 30 = bo ** - 

100 i 30 ‘ie To" 

100 si 30 71 

100 si 30 72 ag 

ie «|S 20 «Ct 73 Doubtful. 
ia5 «Co ** 30 : se ae Detonated. 
100 oS 30 was Failed. 
100 ' 30 ag" #8 ee 

mo. “** 30 «CS 80 ‘ 

100 si 30 go ‘ 


The wind was strong from the southwest during these experi- 
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ments, and as double secondary charges were used in the earlier 
rounds, the more distant one being to southwest of the primary, 
there was an uncertainty in the first round at seventy-three and 
seventy-five cm. whether unexploded Atlas powder at the 
seventy-three cm. position to the northeast was a residue from 
this charge, or had been carried by the wind from the seventy- 
five cm. charge. 

The Atlas charges were pressed firmly down in paper box 
and the latter appeared to be moistened by exuded _ nitro- 


glycerine. 

GuN COTTON ON EXPLOSIVE GELATINE (CAMPHORATED). 
pacity eepeare Gaon Distance. Result. 
Ioo grams. io grams. 10 cm. Detonated. 
TOO bi Io re “ 
too Cf ie. & ae 
100 ee 10 £9 ay ** 

100 es 10 BS ay. Failed. 
100 re Io s 60 “‘ “s 
100 " IO - 6G * 


This explosive gelatine was made at the United States Naval 
Torpedo Station at Newport, R. I., March 31, 1889, and con- 
sisted of nitroglycerine 86.5 per cent., nitro-cotton 9.6 per cent., 
camphor 4 per cent., and was tested August 2, 18go. 


GUN COTTON ON BELLITE. 


—— a Distance Result 
I10O grams. 30 grams. 50 cm. Detonated. 
100 S 30 “ Bees, '° = 

100 ee 30 Oe Failed. 
100 a 30 53 e 
100 = * s 

100 he 30 sa 60 es 

100 ” 30 = 1oo ‘* = 


This bellite was made January 21, 1890, by fusing together 
NH,NO, five parts; C,H,(NO,), (1 : 3), one part, and was 
tested August 2, 18go. 

GUN COTTON ON KIESELGUHR DYNAMITE NO. I. 


Y ¢ mass [Ee ary ass r 
pose geben cine: ee aoe ibe. Distance. Result 
1090 grams. 30 grams. 30 cm. Detonated. 
100 5 30 a 4a yi 

100 af 30 7? 400°” 

100 - 30 = ces” 

100 ie 20 = 50 = 

100 — 30 60 * 


100 - 30 we te -* . 
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Gun COTTON ON KIESELGUHR DYNAMITE NO. I. (CONCLUDED). 


ee uaspeeate dene: Distance. Result. 
100 grams 30 grams 63 cm. Detonated. 
100 ms 30 ag 64 “ * 
roo na < 65 “« Failed. 
100 30 eS + ia ‘ 
100 5 30 is 70°" se 
mo «| ** sor <5 So ie 


This 75 per cent. Kieselguhr dynamite was made at the United 
States Naval Torpedo Station at Newport, R. I., in 1884, and 
tested August, 1890. 


GuN COTTON ON RACKAROCK. 
Initial mass, Secondary mass, 


gun cotton. Rackarock. Distance. Result. 
100 grams. 30 grams. 30 cm. Detonated. 
100 - 30 is ao rm 

100 = 30 % 25 as 

100 “i 30 se i 

100 ii 30 32 ** ie 

100 es 30 “- a id 
100” 50 Cr as Failed. 
100 = 30 = 33 (°° ee 

100 ea 30 2: ae eS 


This rackarock was made at the Naval Torpedo Station at 
Newport, R. I., in July, 1888, and consisted of KCI1O,, seventy- 
nine parts; C,H,(NO,) (sp. gr. 1.33), twenty-one parts; and was 
tested August, 1890. 

Summing up this data we find that the relative sensitiveness 
of these explosives to detonating gun cotton, all being in the 
open and on the same iron plate, is as follows: 

RELATIVE SENSITIVENESS TO DETONATION BY GUN COTTON. 


Cm. 
Gun COETON «ccccr cccccccce woma aoe alee cocccce 10 
Explosive Gelatine (camphorated).......... 20 
Judson, R.R.P.....-- tare (fa aaa avin la oa laleral ala vea rs 25 
Emmensite (No. 259).+-- eseececcceseccccece + 30 
Rackarock ...+ .-+- ete pi wgrer aac euna ethane me staieie 32 
RS ne Ca rire wre erie seeees 50 
nner ge SED cra sis ss wie ia oles clove elem Sewipisin' eo SOT 
Kieselguhr Dynamite No. I-.-++-+++-se-. -- 64 
BtIGS NOs Bec cc ce cccscccicccins cn sccceceaesee ees 74 


These results are rather unexpected as it was supposed. that 
the nitro-substitution explosives, emmensite, rackarock, and 
bellite would prove much less sensitive than camphorated ex- 
plosive gelatine and Judson powder or even than gun cotton 
itself. The dynamites came out in their proper position 
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according to theory, though the relative position of the different 
ones might vary with different manufactured lots. 

It is very important for practical operations in countermining 
to know if a similar difference exists in the relative sensitive- 
ness of different explosives to detonation by a single kind of 
priming substance, and this point should be thoroughly investi- 
gated. 

Besides the above a few experiments were made to determine 
the greatest distance at which a unit mass of a substance could 
effect the explosion or detonation of a secondary mass of the 
same substance. The results are as follows: 


EMMENSITE NO. 259 ON EMMENSITE NO. 259. 


Initial mass Secondary mass Distance Result. 
100 grams. 30 grams. 10 cm. Exploded. 
100 = 30 65 io |" es 
100 iy 30 es 10 
100 2 49 = 10 a 
1oo yt Bp Failed. 
100 ii 30 a 15 bg 1 
100 ss 30 “* 15 
100 -3 30 zs ys 
7o.Ct:t«™ 30 se 265.7" 
100 a 30 - 30°. ** = 
ATLAS No. 1 ON ATLAS NO. I. 

Initial mass Secondary mass Distance Result. 
100 grams. 30 grams. II cm. Exploded. 
ioQ =“ 76. 5 Ms 
100 qo «= * ic a 
100 sig 30 - 2g. -** 
100 3 30 — 30° *" 

FORCITE NO. 1 ON FORCITE No. I 
Initial mass Secondary mass Distance Result. 
1oo grams. 30 grams. Il cm. Detonated. 
100 ide 30 66 14 “ “ 
roo * a 14.5 i 
rooCtsC** 2 | 15 iia 7 
too 6s = mm Failed (?) 
KIESELGUHR DYNAMITE NO. I ON KIESELGUHR DYNAMITE NO. I. 
Initial mass. Secondary mass Distance Result. 
100 grams. 30 grams. II cm. Detonated 
100 a 30 iS ms 
100 “8 30 ” 20 
100 ~ 30 sf a5." 
100 - 30 ba 305°" 


These experiments were conducted like those in which gun 
cotton was used as the initial mass, except that both the initial 
and secondary masses were enclosed in paper boxes. 
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At this point I was compelled to cease the experiments and 
have not since been able to renew the work, but I believe that 
if these observations could be extended they would prove fruit- 
ful not only in interesting but practical results. However, the 
observer must have had a large experience in explosive work 
and the effects of explosives, or he will frequently be deceived 
as to the nature of the results obtained. 


THE ACTION OF THE HALOID ACIDS IN GAS FOR? 
UPON TFOLYBDIC ACID. 
By EDGAR F. SMITH AND VICKERS OBERHOLTZER. 
Received May 4, 1893. 

Debray (Compt. rend., 46, 1098, and Ann. Chem. (Licbig) 
108, 250) first called attention to the fact that a very volatile, 
crystalline compound of the formula MoO,.2HCI resulted upon 
exposing molybdic acid heated from 150° to 200° to the action 
of hydrochloric acid gas. It is true that the constitution of 
this volatile product may also be represented by the formula 
MoO(OH),Cl,, which would make it a molybdenum hydroxy- 
chloride. Dismissing the question of constitution for the pres- 
ent and considering the point of easy volatility, it seemed to us 
that this behavior might be utilized for the separation of 
molybdic acid from tungstic acid, as the latter apparently does 
not enter into volatile combination with hydrochloric acid gas. 
We therefore exposed weighed amounts of sublimed molybdic 
acid to the action of the acid gas, and succeeded in expelling 
the molybdic acid completely from the porcelain boats contain- 
ing it. Applying the same treatment to what we considered 
pure tungstic acid we were greatly surprised to find that very 
appreciable quantities of a sublimate similar in every respect to 
that of molybdenum hydroxychloride were expelled from the 
boat. An examination of this product proved it to be the 
molybdic acid compound. In short our tungstic acid was not 
pure. We, however, continued to heat portions of it in hydro- 
chloric acid gas until a sublimate was no longer obtained, when 
on mixing molybdic acid in known amount with the residual 
tungstic acid we discovered that we could completely expel the 
former acid from the latter. Our next step was to observe the 
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effect of heating dry sodium molybdate in hydrochloric acid 
gas. The appended results show a quantitative conversion 
into sodium chloride, consequently a complete volatilization of 


the molybdic acid: 


Na,Mo0Q,. NaCl. NaCl req’d 
0.1302 gram gave at I150-200°..----++--- 0.0738 0.0739 
O.r532° «(* er 8 OS” aeerernmatea ste 0.1038 0.1040 
0.2046 ‘ > A aaeleeaae 0.1159 0.1162 
0.3845 “ of 8 $C. Seicainwisicesis 0.2186 0.2183 


As we were on the point of applying the method to the 
quantitative separation of molybdic acid and tungstic acid, both 
present as sodium salts, a closer scrutiny of the existing litera- 
ture relating to the subject revealed that E. Péchard (Compt. 
rend., 114, 173, and Ztschr. anorg. Chem., 1, 262) had already 
carried out the determination of molybdic acid and its separation 
from tungstic acid in this way with very evident success. Our 
own experiments confirm those of Péchard in every particular. 

As previously observed, the tungstic acid that we considered 
pure contained molybdic acid. Traube (Neues Jahrbuch fur 
Mineralogie, Geologie and Paleontologie, Beilage, Band 7, 232) 
has demonstrated that natural calcium tungstate (scheelite) 
and commercial tungstic acid, obtained from the mineral wolfra- 
mite, contain molybdic acid. E. Corleis (Ann. Chem. (Liebig,) 
232, 265) has shown that the latter acid is even present in the 
‘‘wolframsaure puriss’’ of trade, while Friedheim (Zéschr. 
anorg. Chem., 1, 76) asserts that commercial sodium tungstate 
is strongly contaminated with sodium molybdate, and that even 
when exercising the greatest care in the process of purification 
the tungstate continued to show traces of molybdenum. 

We found molybdic acid present in the purest sodium tung- 
state that we could get, and in the minerals scheelite and 
wolframite when these were exposed to the action of hydro- 
chloric acid gas at a temperature not exceeding 4oo° C. We, 
therefore, are inclined to regard this method as excellently 
adapted for the detection of molybdic acid as well as for the puri- 
fication of tungstic acid and tungstates containing molybdenum. 

Our original purpose having been the study of the behavior 
of molybdic acid in atmospheres of all the gaseous haloid acids, 
we may now briefly recount our experience in those directions. 
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Action of Hydrobromic Acid, in Gas Form, upon Molybdic 
Acid.—The molybdic acid used by us was purified by convert- 
ing the commercial acid into the ammonium salt, which was 
recrystallized a number of times and then ignited with access 
of air. The product was sublimed very carefully from a plati- 
num crucible. The hydrobromic acid gas was prepared by 
dropping bromine from a separatory funnel upon crude anthra- 
cene contained in a half-liter flask. It passed through a hard 
glass tube six inches in length, filled with anthracene, then 
through the anthracene, then through two JJ tubes containing a 
paste of amorphous phosphorus and two YJ tubes provided with 
fused calcium chloride, while the sixth or last tube contained 
phosphoric anhydride. Having completed this circuit it was 
admitted to a perfectly dry combustion tube into which there 
had been introduced a porcelain boat filled with molybdic acid. 
The anterior end of the combustion tube was provided with a 
calcium chloride tube to exclude all moisture. The heat used 
in the experiment was applied from a combustion furnace. An 
ordinary thermometer was placed above the combustion tube ; 
its bulb rested directly above the boat. In this manner we re- 
corded the approximate temperature at which the reaction took 
place. Assoon as the entire apparatus was filled with the gas, 
three burners of the furnace, directly under the boat, were 
lighted, and the heat raised gradually until it reached 200° C. 
A change took place almost instantly. Immediately beyond the 
boat appeared a heavy sublimate with a color resembling that 
of permanganate of potassium. Beyond this solid a brownish 
yellow colored liquid separated; on cooling it changed to long, 
beautiful, yellow needles. These proved to be very unstable, 
melting almost immediately when brought in contact with the 
air. At the expiration of an hour the passage of the hydro- 
bromic acid gas was interrupted. The permanganate-colored 
sublimate was removed from the sides of the tube as completely 
as possible, introduced into a porcelain boat, and then care- 
fully resublimed in a current of dry carbon dioxide. 

The compound sublimed in fern-like aggregates of beautiful 
dark red or purple red, shining, overlapping plates, extending 
from side to side of the combustion tube. They dissolved in 
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water with evolution of heat. Their aqueous solution was 
colorless, but upon standing became blue in color. The crystals 
also changed on prolonged exposure tothe air. By bringing them 
into well corked bottles filled with carbon dioxide, they were 
preserved without undergoing decomposition. An examination 
of the crystals under a polarizing microscope showed them to 
be capable of polarizing light, and that they consisted of aggre- 
gations of perfectly square plates. After the resublimation 
portions of the substance were weighed off in closed weighing 
tubes and analzyed. For the determination of the bromine the 
material was dissolved in as little cold water as possible, dilute 
nitric acid added, and this followed immediately by the addi- 
tion of silver nitrate. The resulting silver bromide was treated 
in the usual manner. In estimating the molybdenum the sub- 
stance was brought into a weighed porcelain crucible and dilute 
nitric acid added. The solution was evaporated almost to dry- 
ness at a very gentle heat, when the crucible contents were 
treated with concentrated nitric acid, after which followed 
evaporation to perfect dryness. This operation was repeated, 
and a gentle but direct heat applied to the crucible for periods 
varying from one-half to one hour. This was done in order to 
completely oxidize the molybdenum to trioxide. To ascertain 
whether the new compound contained water, portions of it were 
mixed with freshly ignited litharge and heated in a current of 
dry air, using a perfectly dry combustion tube provided. with a 
weighed calcium chloride tube. .The weight of the latter 
showed no increase, so that we were safe in considering our 
substance free from hydrogen. 
ANALYSIS. 
Bromine determination : 


AgBr. Per cent. Br 
No. I. 0.1334 gram substance gave.----- 0.1793 gram 59.19 
No. 2. 0.3353 cc cc“ 25 a RF, 0.4499 cc 57-09 
No. 3. 0.0680 ‘“‘ s e Sees 0.0908“ 56.82 


The mean of these bromine percentages is 57.03 per cent. 
Molybdenum determination: 


MoOs,. Per cent Br 
No. I. 0.2545 gram substance gave.---- 0.12865 gram 33.69 
No. 2. 0.2916 ‘‘ - Sey Vecarqiare 0.1466 es 33-52 
No, 3. ©.b5Hg. “** a <¢ sees 0.0559 33-42 
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The mean of the molybdenum percentages is 33.54 per cent. 

We experienced great difficulty in wholly eliminating the 
traces of ‘‘ blue oxide’’ in all our determinations of the molyb- 
denum, hence we look upon these results as low. 

Regarding, then, our compound as consisting of molybdenum, 
bromine, and oxygen with the above percentages, taking the 
oxygen by difference, we deduce as the most probable formula : 
MoO, Br,.MoOBr, or Mo,O,Br,—molybdenum sesquioxide tetra- 
bromide. The theoretical requirements of this formula are 
34.28 per cent. Mo, 57.14 per cent. Br, and 8.57 per cent. O. 

The only existing molybdenum oxybromide until the present 
time has been MoO,Br,—molybdenyl bromide, discovered by 
Blomstrand in passing bromine vapor over the heated dioxide 
of molybdenum, or by heating a mixture of molybdic acid and 
borax with potassium bromide. It is mentioned as forming 
yellow deliquescent tablets. For the sake of comparison we 
prepared the compound of Blomstrand by the second method. 
We found that when it sublimed upon a previously heated por- 
tion of the tube, it separated in ‘‘mehr ausgebildeten Krystall- 
tafeln auf; bei rascher Sublimirung in undeutlich krystallin- 
ischen Schuppen. Farbe schon gelbroth’’ (Blomstrand, /. prakt. 
Chem., 82, 439). Our compound, however, is formed simulta- 
neously with that of Blomstrand when bromine vapors are con- 
ducted over heated molybdic acid. The tube in which this 
reaction was made was first freed from air by conducting 
bromine vapor through it, and heat was not applied until we 
were satisfied that bromine alone was present. 

The brownish yellow liquid, formed at the same time with 
the purple red colored solid, was crystallized in the tube in 
which it was formed. The tube was then severed at a point 
between the yellow and red colored compounds. The yellow 
immediately liquefied on exposure to the air. The liquid was 
collected in a small beaker previously weighed. This was 
then placed ina sulphuric acid desiccator, and the air exhausted. 
At the expiration of two or three days the yellow needles had 
reformed. The beaker and its contents were then rapidly 
weighed. Water was poured on the needles. ‘heir solution 
was colorless, or slightly yellow tinged. On standing, the 
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liquid slowly acquired a deeper yellow, or reddish yellow hue, 
and after twenty-four hours a ‘‘blue oxide’’ of molybdenum 
had separated. The bromine and molybdenum were deter- 
mined in this product in the same manner as in the purple 
colored solid. We, however, experienced no difficulty in ob- 
taining perfectly white molybdic acid in all of our analyses. 
ANALYSIS. 
Bromine determination : 


AgBr. Per cent. Br 
No. I. 0.0950 gram substance gave...-- 0.1403 gram 62.83 
No.2, -o.2§eg “ “ Ot a eieisis 0.3700 ‘‘ 62.50 
No. 3. 0.2709 ‘‘ « oh ewes 0.3967“ 62.37 
No. 4. 0.0250 ‘‘ ss © wevee 0.0365 “ 62.12 


The mean of these determinations is 62.45 per cent. Br. 
Molybdenum determination: 


AgBr. Per cent. Br 
No. I. 0.0946 gram substance gave...-. 0.0346 gram 24.39 
No. 2. 0.0946 ‘ se OO Sneas 0.0337.“ 23.75 
No:.3; 0.5892 «= ss tS erwin 0.0686‘ 24.06 


The mean percentage of molybdenum found is 24.03 per cent. 

The formula that we deduce from these results is MoO,.3HBr. 
It might be represented better, perhaps, as a trihydroxy- 
bromide, Mo(OH),Br,. The theoretical requirements in either 
case are 62.02 per cent. Br and 24.80 per cent. Mo. 

It is interesting to note that the long, yellow colored needles 
of this compound were also obtained upon passing hydrobromic 
acid gas over the oxybromide of Blomstrand at a gentle heat. 
This change may easily be conceived as occurring, if we grant 
the presence or production of water through the formation of 
secondary products: 

MoO,Br, + H,O + HBr= MoQ,.3HBr. 

As we were not in a position to ascertain the true composi- 
tion of the residual substance or substances from scarcity of 
material, we offer the suggestion as a possible explanation for 
the appearance of the hydroxybromide in the manner above 
indicated. 

Action of Hydriodic Acid, in Gas Form, upon Molybdic Acid.— 
A violent reaction occurred in the cold, upon passing the dry 
acid gas over molybdic acid. Much heat was evolved, 
and iodine was liberated. The non-volatile product that re- 
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mained in the boat possessed a bright violet color. It was 
exposed for a period of two hours to a temperature ranging 
from 45°-50° C., during which time a continuous stream of dry 
and pure gas was conducted over it. Carbon dioxide was next 
introduced and passed for an equal period, while the tempera- 
ture was maintained at 50°C. The results obtained from many 
analyses of this product pointed to the probable composition 
MoO,.HI, but as the quantity of iodine varied according to the 
length of time during which the hydriodic acid acted, and 
with the temperature, we fee! unable to assign any definite 
composition to the compound. It has seemed to us, from a 
careful study of the experimental results, that several deriva- 
tives were formed, but we were unable to separate them, and, 
indeed, by continuing the action of the gas for periods varying 
from six to eight hours, at the same time elevating the tem- 
perature to from 105-120 C., iodine continued to separate. 
At last a violet blue colored product remained. This appeared 
to be homogeneous. Continued action of the gas was without 
further reduction, and, therefore, carbon dioxide was intro- 
duced to expel it. The blue colored product suffered no change 
on exposure to the air. Weobtained what appeared to be the 
same substance by exposing the iodine-containing compound 
mentioned above to a temperature of 200° C., in an atmosphere 
of carbon dioxide. Indeed, mere exposure of the iodine-con- 
taining compound to the air for some days gave the blue colored 
derivative. 

The same form of apparatus was used here that we have 
described with the oxybromides. The hydriodic acid gas was 
made from moist amorphous phosphorus and iodine. It was 
carefully dried. 

An analysis of the blue colored residue resulted as follows. 
This was performed the same as under the bromine derivatives. 

Molybdenum determination : 


MoO. Per cent. Mo 
No. I. 0.1099 gram substance gave.-.--. 0.1053 gram 64.19 
No:'2. 0.8017 8 ** we ff seces 0.0972 ** 63.72 
No. 3. 0.0807 ‘“ rs aes aos  * 64.02 
No. 4. 0.0059 § “‘ ne Remar 0.0937 “* 64.92 
No. 5. 0.1386 ‘ _ 66 acess 0.1350 =‘ 64.93 
The mean percentage of Mo is 64.35 per cent. 
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Water determination : 
H,0. H,O, percent. Mean 
No. I. 0.1533 gram substance gave..... 0.0138 gram 9.00 
No.2. 07673 “ “e oes eaeis 0.0142 ‘‘ 8.49 
8.74 


An intense red heat was required to fully expel the water 
content. 

These figures would lead to an oxide of the formula 
Mo,O,,.3H,O, which would require 64.21 per cent. Mo and 9.03 
per cent. H,O. An examination of this violet blue colored 
oxide showed that iodine was absent. ‘The dehydrated oxide 
left, upon igniting the blue oxide to a high heat in an atmos- 
phere of carbon dioxide, was brown in color. Three determi- 
nations of its molybdenum content indicated it to be Mo,O.. 
As a result, then, of the action of hydriodic acid gas upon 
molybdic acid, we can point to no definitely iodated product, 
but to a ‘‘blue oxide,’’ a product of reduction. In this con- 
nection, we may direct attention to the observation of Schulze 
(J. prakt. Chem., 29, N. F., 440), that molybdic acid sus- 
tains reduction when heated with potassium iodide, air being 
excluded. The resulting products possess variable composi- 
tion, but by the use of four parts molybdenum trioxide, and one 
part potassium iodide, a definite product was prepared. It was 
proved to be a new oxide of molybdenum, steel blue in color, 
crystalline, and possessing metallic luster. Its analysis gave 
results agreeing with the formula Mo,O,,. Our reduction com- 
pound is quite analogous to this; the product, while closely 
approximating that of Schulze, is hydrous, and contains a little 
less oxygen. 

Action of Hydrofluoric Acid, in Gas Form, upon Molybdic 
Acid.—The hydrofluoric acid gas was evolved from fluor spar and 
sulphuric acid. It passed directly over the molybdic acid con- 
tained in a platinum boat, and the latter in a platinum com- 
bustion tube, from which a delivery tube led into a platinum 
flask, cooled by ice water. At a temperature ranging from 
300°-400° C., all the molybdic acid was converted into a volatile 
product that collected upon the anterior portions of the plati- 
num combustion tube in crystals, having a peculiar red color. 
On holding the tube, in which these crystals had been sublimed, 
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towards the light, it appeared to be filled with violet vapors of 
iodine. This was due, however, to reflection of light from the 
sides of the flat, needle-like crystals. It i$ scarcely necessary 
to remark that before disconnecting the apparatus carbon 
dioxide was conducted through it to expel the hydrofluoric 
acid gas. The platinum flask also contained the volatile 
molybdenum product. Much hydrofluoric acid was with it. 
This was expelled by the introduction of carbon dioxide. 

The new product, when removed from the vessels containing 
it, was found to be deliquescent, and gradually decomposed 
into a blue oxide of molybdenum. It attacked glass, was in- 
soluble, or nearly insoluble,-in water, but dissolved to a color- 
less liquid in hydrofluoric acid, and was left undecomposed on 
evaporation. Portions of it were weighed off as rapidly as 
possible in platinum crucibles, and the molybdenum determined 
as trioxide by evaporation with nitric acid, followed by gentle 
ignition. 

ANALYSIS. 

Molybdenum determination : 


MoOsg. Per cent. Mo 
No. I. 0.0526 gram substance gave....- 0.0479 gram 60.70 
No. 2. 0.1066 ‘‘ PY te ewes 0.0967‘ 60.66 
No. 3. 0.1166 ‘‘ = i Sesce tose * 60.94 
No. 4. 0.1265 ‘‘ ee ots Jeletarers 0.1164‘ 61.35 


The mean of these determinations is 60.91 per cent. 

Formed in the same manner as molybdenum sesquioxide 
tetrabromide, we find that these results agree very closely with 
an oxyfluoride of an analogous formula, Mo,O,F,, which would 
require 60.76 per cent. of molybdenum. 

In our experiments with the above oxyfluoride, we several 
times observed a slight quantity of a colorless liquid, which, 
upon careful evaporation with nitric acid, left a very appreciable 
amount of molybdic acid. In this compound of molybdenum, 
we may, perhaps, have an analogue of the very volatile 
MoO,.2HCl, and the liquid, unstable MoO,.3HBr. We en- 
deavored to fix its composition, but experienced so much diff- 
culty in obtaining material that we could regard as sufficiently 
pure, that we abandoned it entirely. The work attending its 
preparation is anything but pleasant, and the yield exceed- 
ingly uncertain. 
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Only one other oxyfluoride of molybdenum is known, namely 
that prepared by Schulze (/. prakt. Chem., 21, N. F., 442), 
by fusing metallic fluorides together with molybdic acid with 
the exclusion of air. It has the constitution expressed by the 
formula MoO,F.,. 

Reviewing, then, the action of the gaseous haloid acids upon 
molybdic acid, we find, first, that hydrochloric acid converts the 
acid into a solid, very volatile product, MoO,.2HC1; second, 
that hydrobromic acid changes molybdic acid to a volatile 
brownish yellow liquid, MoO,.3HBr, forming long yellow needles 
at low temperatures and under diminished pressure, and a 
beautifully crystallized solid of the formula MoO,Br,.MoOBr, ; 
third, that hydriodic acid reduces molybdic acid to a new 
oxide, Mo,O,,.3H,O; fourth, that hydrofluoric acid converts 
molybdic acid into at least one well formed, but volatile, 
product, having approximately the formula MoO,F,.MoOF, 
or Mo,O,F.,. 

Piittbach (Ann. Chem., (Liebig), 201, 137) divides the 
known molybdenum oxychlorides into two classes: 


Saturated and Unsaturated 
MoOC], Mo,0,Cl, 
Mo,0,C1, Mo,0,C1, 
MoOCl = |. sésemetoas 
Wek its ibe nia’ 
But one oxybromide, already mentioned, is known. Its 


formula is MoO,Br,. Our experiments add to this the com- 
pound Mo,O,Br,, which would correspond to Mo,O,Cl,. The 
latter is light brown in color. Schulze’s oxyfluoride would 
correspond to MoO,Cl, and MoO,Br,, while that obtained by us 
corresponds to Mo,O,Cl, and Mo,O,Br,. Ptittbach’s division 
presupposes the presence of a sexivalent molybdenum atom in 
the saturated members, while the unsaturated are regarded as 
derived from two molecules of MoCl, by the substitution of 
oxygen for equivalent amounts of chlorine. Our oxybromide 
Mo,O,Br, and oxyfluoride Mo,O,F, may be looked upon as 
possessing similar origin, although their corresponding penta- 
bromide and pentafluoride are unknown. 

The compound MoO,.3HBr, like MoO,.2HCl, presupposes 
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the presence of a sexivalent molybdenum atom, and may be 
properly considered a hydroxybromide represented thus— 
Mo(OH),Br,—a derivative of the unknown hexabromide. 


UNIVERSITY OF PENNSYLVANIA, 
CHEMICAL LABORATORY. 


THE ELECTROLYTIC SEPARATION OF [MERCURY FRO 
BISMUTH. 


By EDGAR F,. SMITH AND J. BIRD MOYER. 


The question as to whether mercury can be completely precipi- 
tated by the current in the presence of nitric acid has been fre- 
quently discussed and answered in the affirmative. We observe, 
too, that in electrolytic literature it is this solution of mercury 
which has been generally recommended for the separation of the 
latter metal from various other metals associated with it. Thus, 
in the latest edition (the third) of Classen’s Ouantitative Analyse 
durch Elektrolyse, p. 147, the author, in describing the analysis 
of an alloy containing tin, lead, bismuth, and mercury, writes 
as follows: 

‘‘Aus der saltpetersauren Losung (the filtrate from the tin 
oxide) kann man nun zuniachst das Quecksi/ber und einen Theil 
des Bleies als Superoxyd auf der positiven Elektrode fallen. Um 
die vollstandige Abscheidung des Bleies zu bewirken unterwirft 
man die von Quecksilber befreite Losung nochmals der Elektro- 
lyse, indem man die Schale mit dem positiven Pol des Stromer- 
zeugers verbindet, verdampft zur Bestimmung des Wismaths die 
bleifrei Losung zur Trockne und verfahrt nach S. 81,’’ etc., etc. 

These instructions would most certainly lead one to infer that 
mercury can be separated in the electrolytic way from bismuth 
in the presence of nitric acid. Trials, qualitative it is true, were 
made by oneof us (S) years ago; these indicated a co-precipitation 
of the metals from a nitric acid solution, and therefore we find 
in Smith’s Electrochemical Analysis,’ p. 97, the statement that 
‘‘mercury cannot be separated in the electrolytic way from silver 
and bismuth.’’ ‘The recent experience of Smith and Saltar’ with 


1p. Blakiston, Son & Co., Philadelphia, Pa 
2]. Anal. Appl. Chem., 7, 125 
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copper and bismuth confirms this last observation. That others 
may be convinced that these two metals—mercury and bismuth 
—cannot be separated electrolytically, when present in a nitric 
acid solution, we submit the results obtained lately. 

We first experimented upon the solution of a mercury salt. It 
contained 0.1132 gram of metallic mercury in ten cc. of liquid. 

Experiment 7. 

To ten cc. mercury solution (0.1132 gram of metallic mer- 
cury) were added five cc. of nitric acid (sp. gr. 1.2), and then 
diluted with water to 180 cc. A current of 0.6 cc. electrolytic 
gas per minute was permitted to act upon this solution. The 
deposit of mercury weighed 0.1132 gram. . 

Experiment 2. 

The quantity of metallic mercury was the same as in experi- 
ment 1. The volume of nitric acid (sp. gr. 1.2) was three cc. ; 
the total dilution equaled 180 ce., and the current liberated 
0.3 cc. electrolytic gas per minute. The precipitated mercury 
weighed 0.1137 gram. 

Experiment 3. 

The conditions were the same as in the preceding experiment, 
except that the volume of acid added equaled ten cc. and the 
current gave 0.3 cc. electrolytic gas per minute. The deposit 
of mercury weighed 0.1131 gram. 

Experiment 4. 

In this instance the only departure from the conditions ob- 
served in the preceding experiment was that fifteen cc. of acid 
were added to the solution undergoing electrolysis. The depos- 
ited mercury weighed 0.1131 gm. In appearance it was more 
drop-like than any of the previous deposits. 

Experiment 5. 

The conditions of experiments 3 and 4 were retained, but the 
volume of acid was increased to twenty-five cc. The precipitated 
mercury weighed 0.1083 gm. The filtrate showed the presence 
of unprecipitated metal. A second trial proved just as unsuccess- 
ful, but upon raising the current to one cc. electrolytic gas per 


minute, in two later experiments, with conditions otherwise the 
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same as indicated above, the quantities of metal precipitated were 


Mo cons Sded C0neene peeks eases oeenen 0.1130 gram. 
De eins Scelolel sisiein wie Soke went a ae wen ee ace 0.1130 = 


The precipitation was complete. We see, however, from the 
above that as the quantity of free acid is increased it is well to 
increase the strength of the acting current. 

It will be understood that the current strength mentioned by 
us in this article was that with voltameter and the electrolyte in 
circuit. 

The deposits of mercury were washed with warm water and 
alcohol. They were dried by holding the dish in the hand and 
blowing gently over the metal surface, and also by standing over 
sulphuric acid for a brief period. 

The bismuth solution employed by us was of such strength 
that ten cc. of it contained 0.1432 gram of metallic bismuth. 
The conditions of complete precipitation of this metal from nitric 
acid solution have already been given by Smith and Saltar.' 
We can therefore advance to an account of our experience in 
attempting to separate these metals. 

Experiment r. 

Ten cc. of mercury solution (0.1132 gram of metallic mer- 
cury), five ce. of bismuth solution (0.0716 gram of metallic 
bismuth), and ten cc. of nitric acid of sp. gr. 1.2, were diluted 
to 200 cc. and electrolyzed with a current that gave 0.4 cc. of 
electrolytic gas per minute. The weight of precipitated metal 
was 0.1821 gram. The anode was also covered with bismuth 
peroxide. The precipitation of metals was complete, but the 
mercury contained bismuth. 

Experiment 2, 

Preserving the conditions of experiment 1, but increasing the 
volume of acid to fifteen cc., the weight of the metallic deposit 
was 0.1850 gram. The anode also showed bisnruth. ‘Thus, 
again, this metal appeared at both poles. 


Experiment 3. 
Here the volume of acid was increased to twenty-five cc. and 


1]. Anal. Appl. Chem., 7, 128 
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the current lowered to 0.2 cc. electrolytic gas per minute. The 
precipitation of metals was incomplete, although bismuth was 
found at both poles. On repeating the experiment the precipi- 
tation was found to be incomplete. 

Experiment 4. 

The current was increased to 0.8 cc. electrolytic gas per minute. 
The precipitation was complete, but bismuth appeared at both 
poles. 

Experiment 5. 

In this experiment we observed the following conditions: 

Ten ce. of mercury solution (=0.1132 gram of metallic mer- 
cury), two cc. of bismuth solution (0.0358 gram of metallic 
bismuth), twenty-five cc. of nitric acid (sp. gr. 1.3), and total 
dilution of 180 cc., were electrolyzed with a current liberating 
1.6 cc. of electrolytic gas per minute. The precipitated mercury 
weighed 0.1441 gram. The positive pole was covered with bis- 
muth peroxide. ‘The mercury contained metallic bismuth. The 
precipitation of metals was complete. 

Experiment 6, 

With conditions the same as those of experiment 5 the pre- 
cipitated mercury weighed 0.1445 gram; the anode was covered 
with bismuth peroxide. 

Experiment 7. 

In this trial the only change that we made from the conditions 
of experiment 6 was to reduce the quantity of bismuth to 0.0179 
gram. The precipitated mercury weighed 0.1290 gram. It 
showed bismuth. The anode was coated with bismuth peroxide. 
The precipitation of metals was complete. 

Experiment 8. 

With conditions similar to those of 7, except that the current 
registered 1.4 cc. of electrolytic gas per minute, the precipitated 
mercury weighed 0.1284 gram. The anode showed bismuth 
peroxide. We found that the metals were precipitated simul- 
taneously. Indeed, at times, it seemed that the precipitation 
of the bismuth began before that of the mercury. This was true 
with the most varying conditions. Hence, we believe that the 
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conditions proposed by Classen (see quotation above) should be 
modified to accord with facts, as stated by us, and with his own 
personal observation, as recorded in the Ber. d. chem. Ges. (1886), 
19, 325: 

‘“Von Wismuth konnte das Quecksilber auf diese Weise nicht 
getrennt werden. Beide Metalle scheiden sich gleichzeitig aus 
der sauren Losung aus.’’ 


CHEMICAL LABORATORY OF 
THE UNIVERSITY OF PENNSYLVANIA 
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THE ELECTROLYTIC SEPARATION OF COPPER FROM 
ANTIMONY. 


BY EDGAR F. SMITH AND D. L. WALLACE. 


The separation of these two metals, in the electrolytic way, 
has long presented difficulties. These were first noticed by 
Wrightson (Z¢schr. anal. Chem., 15, 297). Operating upon 
solutions containing 1.2075 per cent. of metallic copper and 0.280 
per cent. to 0.800 per cent. of antimony, in the presence of twenty 
ce. of nitric acid of sp. gr. 1.21, and total dilution of 200 cc., he 
found that more or less antimony was precipitated together with 
the copper. Wrightson remarks, however, that in the presence 
of much less antimony (e. g., in impure copper) it is possible to 
throw down the copper free from antimony. Classen corroborates 
this statement, and finds that the separation of copper and anti- 
mony may be made in a solution of the double oxalates (Quan- 
titative Analyse durch Elektrolyse, dritte Auflage, p. 125), pro- 
vided that the antimony content is very slight, and that the cur- 
rent is not permitted to act any longer than absolutely necessary 
for the complete deposition of the copper. 

From the preceding statements it is manifest that a better, 
more certain, separation is desirable. In conjunction with Muhr 
(J. Anal. Appl. Chem., 5, 488) one of us (S) found that iron, 
cadmium, copper, nickel, and other metals could be completely 
precipitated from ammoniacal tartrate solutions. The iron car- 
ried down carbon with it; this was not the case with the other 
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metals. Antimony, it was discovered, could also be deposited 
from an ammoniacal and alkaline tartrate solution quite rapidly, 
but after it had been converted into a higher oxide by means of 
bromine, and its solution then mixed with tartaric acid and 
ammonia sufficient to render it strongly alkaline it was no longer 
precipitated by the current. With this difference in behavior 
toward the current before us we combined copper and antimony 
solutions in the presence of tartaric acid and ammonia, then elec- 
trolyzed the same. The results we obtained show that the sepa- 
ration is possible and very satisfactory. We purposely varied 
the quantities of the two metals to render it certain that we could 
rely upon the method even under varying conditions. 


Antimony Current in ce Total 
Copper present present in O-H gas per dilution Copper found 
in grams grams minute ce in grams 
0.1341 0.1087 5.4 175 0.1341 
2. 0.1341 0.1449 1.4 175 0.1343 
=z 0.1341 0.2898 0.8 175 0.1344 
4. 0.1341 0.1449 1.0 175 0.1340 
5: 0.0134 0.1449 1.0 175 0.0142 
6. 0.0268 0.1449 1.0 175 0.0274 
ye 0.0670 011449 1.0 175 0.0670 
8. 0.1341 0.1449 1.0 175 0.1341 
9. 0.1341 0.1449 1.6 175 0.1341 


The volume of ammonia present in each of these determina- 
tions equaled fifteen cc. (sp. gr. 0.932). The tartaric acid 
varied from three to four grams. The dishes in which the cop- 
per was precipitated ranged in weight from sixty to seventy 
grams. An examination of the deposited metal showed no 
antimony. It may be remarked that the strength of current 
maintained in these determinations was that indicated by the 
voltameter before the introduction of the electrolyte into the 
circuit of decomposition. 


CHEMICAL LABORATORY OF THI 
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THE RIVER NILE. 
3y H. DROOP RICHMOND, LATE SECOND CHEMIST TO THE EGYPTIAN GOVERNMENT. 
I. INTRODUCTION. 

The river Nile, the water-way of Egypt, is chiefly fed by the 
great equatorial rains; it drains an enormous area of northeast 
and northeast-central Africa, and reaches from about 4° south 
latitude to 31° north latitude, and runs, broadly speaking, south 
to north. 

The Nile proper does not exist before Khartoum is reached ; 
south of this it is composed of (a) the White Nile, (b) the Blue 
Nile, into which runs just above Berber the (c) Atbara or 
Black Nile. These names do not indicate the color of the water, 
but rather the intensity of the color due to suspended matter, and 
afford an instance of the figurativeness of Oriental language. 

(a) The White Nile has its sources in the three great lakes, 
the Victoria, Albert, and Albert Edward Nyanzas, and receives 
the waters chiefly from the northern and eastern sides of the 
snow-clad mountains by means of many small tributaries; it 
passes for some distance after leaving the lakes through a marshy 
country, and here takes up a considerable quantity of vegetable 
matter, to which the green color noticed just before the flood is 
due; some of its tributaries, notably the Saubat, contain carbon- 
ate of calcium in suspension, and to this its name of White Nile 
has been ascribed by many, though it owes its name more to its 
comparative cleanness and freedom from suspended matter. 

(b) The Blue Nile drains the southern side, (c) the Atbara 
the northern side, of the Abyssinian mountains; they are both 
of the same character, and contain large quantities of mud in 
suspension, especially in flood time, and to this, which imparts a 
dark red-brown color to the water, are the names Blue and Black 
Nile due. 

All three rivers rise in the spring, the White Nile to a less 
extent than the others; except during this rise the water of the 
Blue Nile is small in amount compared with that in the White, 
which has large reservoirs in the lakes; this comparative con- 
stancy of the White Nile prevents the Nile in Egypt from sinking 
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The rise of the White Nile always takes 


place before that of the Blue, and the first symptom of this is the 
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Halfa, where it enters Egypt, and at which point the present re- 
search commenced ; near Wady Halfa isthe second and: largest 
cataract, and from then it continues to the first cataract at As- 
souan, where is a Nilometer or gauge of the height of the river, 
from the readings of which the state of the flood is gauged ; flowing 
past Edfoo, where isanother Nilometer, (now disused, but of great 
interest as having furnished the clue to the length of the Nile 
‘‘pic’’ or ‘‘draa,’’ the measure of the ancient Egyptians; c. f. 
Moukhtar Pasha, Etudes sur les Mesures Egyptiennes, Cairo, 
1890), and Keneh, it reaches Assiout, where the Ibrahimieh canal 
leaves the river, to become at Deyrout the Bahr Yousef, or 
Yousefy River, which waters the Fayoum, and ends in the Birket- 
el-Ktim, often called Lake Moeris, but probably not the lost Lake 
Moeris, which was farther south. From Assiout, it flows past 
Minieh and Beni-Souef to Cairo, where on the southern end of 
the Island of Rodah is another Nilometer, anciently used to show 
the state of the flood, but whose indications are now too much 
affected by the drawing off of water in Upper Egypt for irriga- 
tion purposes to be reliable. At Cairo the Ismailieh Canal 
branches off to Ismailia and falls into the Gulf of Suez near the 
town of Suez. Nineteen miles beyond Cairo is the Barrage, a 
great bridge whose arches can be closed, converting it into a 
dam and raising the water level so that the irrigation canals can 
be supplied. At the Barrage it divides into the Damietta branch, 
which empties into the Mediterranean at Damietta, and the 
Rosetta branch, dividing into the Mahmoudieh canal, which has 
its exit at Alexandria, and the Raschidieh canal, which dis- 
charges at Rosetta; a fifth branch anciently flowed through 
ake Menzaleh. Fromthese branches the Delta is supplied by 
numerous smaller canals. Along the north coast are Lakes 
Mareotis (filled by the British from the sea at the commencement 
of the century), Edko, Bourlos, ete., which are highly charged 
with sodium chloride; waters of this description occur also at 
Shaloof and other places near the Suez Canal (c. f. Richmond 
and Opp, /. Soc. Chem. Ind., 9, 1108, and Richmond, lza/yst, 
17, 163); the water from these lakes finds its way into the lower 
branches of the Nile and somewhat alters its character. The 
waters of the Bahr Yousef are also affected in a similar manner. 
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II. THE NILE CHEMICALLY CONSIDERED AS THE 
WATER SUPPLY OF EGYPT. 


The first chemical study was made in 1874-5 by the late Dr. 
Letheby ; he analyzed twelve monthly samples of the water taken 
at Boulak, sent to him by the Public Works Department ; an 
extract of his analyses is given in Table I ; he also made a mineral 
analysis of each sample. 





















TABLE I. ANALYSES BY DR. LETHEBY IN 1874-75. 
l. | 2 : < 
Date a | 3 zs Lo ae 
s4/| me | | & | Ka 
v S I Bo} . 
|= 2 = ae a 
| os | 
Jan. 23, 1875 -ceccecccceecs 15.00 | 14.47 | | 0.0087 | 0.0143 | Trace 
Feb. 12, 1875 14.71 | 14.67 | | 0.0048 | 0.0166 | ss 
Mar. 15, 1875 | 14.26 | 17.8 | | 0.0036 | 0.0086 | : 
Apr. 15, 1575 13.2 15.19 0.0035 | 0.0107 | < 
May 13, 1875 13.02 | 20.47 | a | 0.0014 | 0.0118 cy 
June 8, 1874 .-cccesccccees | 12.59 | 20.30 | 4 | 0.0057 | 0.0114 72.5 
July 10, 1874 «..seesecseees | 13.76 | 16.39 | | 0.0129 | 0.0100 | 4 : 54.5 
AUG. 12, S74 coer ecceccees 20.18 | 16.60 | 149.16 0.63 | 0.0043 | 0.0071 | 0.237 55-4 
Sept. 20, 1874 «0s ccccccesee 22.32 | 19.44 54.26 | 0.21] 0.0100 | 0.0171 | 0.386 | 96.3 
OG: 12, 1874 oo viccceccesess | 22.83 | 15.86} 37.80 | 0.49] 0.0071 | 0.0143 | 0.483 | 112.3 
NOV. 12, IS74ececeeeceecees 18.31 | 14.91 | 34.37 | 0.21} 0 0054 0.0114 | 0.269 | 76.5 
DEC. 12, 1874 «eee evercevees 16.25 | 13.61 25.91 0.25 | 0.0049 0.01O0S | | 0.186 49.0 





In his report to the Public Works Department he drew attention 
to the variable character of the water, and to the amount of 
organic matter, and albuminoid ammonia, which were largely in 
excess of those in the rivers of Europe. This last statement laid 
the foundation for the general opinion that the Nile water is 
bad, an opinion contrary to that arrived at by the French 
Expedition at the begining of the century, who did not, however, 
make chemical examinations. Wanklyn also examined samples 
at the same time, and drew attention chiefly to the variation in 
the chlorine. 

The Egyptian chemists Tanquerel 1883, (Aznaatre Egyp- 
tienne, 1891), Pappel, 1886, and Pollard, 1888-9, (Report of the 


Sanitary Administration, 1889) also studied the Nile. Tan- 
querel did little more than study the mineral constituents; Pappel 


made twelve monthly analyses (omitting however the determina- 
tion of suspended matter), but his results are so full of obvious 
discordances, possibly clerical errors, which a personal reference 
to this chemist has failed to explain, that they must be rejected 
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as useless; Pollard made twenty-four bi-monthly analyses of con- 
siderable value, which are given in Table IT. 
TABLE II. ANALYSES BY MR. POLLARD IN 1888-89. 











| | , | 
ls | ey 2, | ¢ | 3 18% 
z3| 3 =o | ye | co me |: 

Date ae | 2 | ge | Ee | g | 25 | 
“| 3 | @2 | me | 5 1 Ss | 
= 2 D | = F = | 
: | | | 

—— aaah wanes saaene iaiees ian 

13.6 | 0.36 coe 0.010 0.10 | 0.32 74.5 

12.8 | 0.50}; 0.002 | 0.010 0.13 0.33 77.0 

10.2 | 0.7I soe | 6,000 0.05 0.295 68.2 

8.7. | 1.14 | 0.001 | 0.010 0.04 | 0.28 66.4 

6.0 0.14 eee | 0.010 0.04 0.25 66.2 

5.0 | 1.79] 0.001 | O.OII 0.03 | 0.32 | 75.3 

5.9 | 2.21 0.012 0.06% | 0.29 | 70.3 

4.0 | 2.64 eee 0.011 0.05 0.27 | 65.2 

, ae | 2.00 0.001 | O.OII 0.06 0.28 67.5 

1.7 | 3.43] o.oor | o.orr 0.08 |0.29 | 60.6 

3-3 4.00 0.002 | O.Of[2 O.II | 0.27 66.9 

2.27 | 3.14 | 0.020 | 0.037 0.16 0.41 | 123.8 

1.4 3.00 ooo 0.020 0.02 0.30 50.1 

6.0 1.93 0.003 0.020 0.03 0.22 | 64.7 

eee 1.50 0.008 0.017 0.03 | 0.258 74.7 

163.1 0.57 | 0.005 0.007 0.38 | 0.30 69.9 

231.2 | 0.36! 0.007 0.010 0.32 | 0.32 77.0 

163.6 0.29 | 0.004 | O.orr | 0.19 | 0.23 | 58.8 

105.6 | 0.29] 0.003 0.012 0.19 | 0.205! 55.6 

.-» | 0.26] 0.00F 0.010 | G.22 10:22 1 55:3 

§1.3 0.24 nee 0.020 | 0.19 | 0.25 | 71.0 

48.3 0.36} 0.001 0.007 | 0.22 |0.29 | 66.3 

26.2 | 0.29! 0.001 0.006 0.17 | 0.22 SI.1 

20.9 | 0.29 ais 0.008 | o.1r 10.28 | 64.5 








Sundry French chemists have made from time to time analyses 
too isolated to have any value in the study of a constantly 
changing river like the Nile. 

The whole of the foregoing analyses were made on water taken 
from the river at Cairo, and no attempt was made to study it at 
other points. 

As already stated the Nile water enjoys a somewhat bad repu- 
tation, due in the first instance to Letheby, and greatly enhanced 
by Pappel, and to some extent Pollard ;. the grounds for Letheby’s 
opinion have already been stated ; Pappel’sanalysesare unreliable, 
and therefore his opinion cannot be held to have great weight, 
though from his position of Chief Government Chemist it was 
received with authority in Egypt ; the latter and Pollard based their 
opinion on the fact that in the Nile the limits 0.004 parts per 
hundred thousand of albuminoid ammonia, and 0.2 parts per 
hundred thousand of oxygen absorbed in the Forehammer pro- 
cess were exceeded. Asthe Nile is(chemically )almost unknown, 
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the judging of the water by these arbitrary standards is not entirely 
defensible; the chemical evidence therefore that the Nile, which 
has been drunk by generations during six thousand years, is bad 
for potable purposes, is weak. 

At the beginning of 1891 His Excellency, Dr. Greene Pasha, 
Director of the Sanitary Administration, thought it desirable to 
examine the water of the Nile as near its source as was possible, 
and he entrusted the work to my hands; with him I sketched 
the following plan to include analyses of (a) the Upper Nile at 
Wady Halfa, Assouan, Keneh, Assiout, Minieh, and Cairo; (b) 
the Lower Nile at Cairo, Alexandria on the Mahmoudieh canal, 
Rosetta on the Raschidieh canal, Damiettaon the Damietta branch, 
Ismailia, Port Said and Suez on the Ismailieh canal, and Tantah 
and Zagazig on two branch canals; (c) the Bahr Yousef, at 
Assiout, Deyrout, and Medinet-el-Fayoum; (d) at Cairo, to 
study specially the monthly variations and the water of the Cairo 
Water Company. 

The machinery of the Sanitary Administration was placed at 
my disposal by His Excellency, Greene Pasha, and through the 
kindness of Colonel Ross, Chief Inspector of Irrigation, and His 
Excellency, Rogers Pasha, Principal Medical Officer of the 
Egyptian Army, I was also able to avail myself of the aid of the 
Public Works and War Departments. I take this opportunity of 
expressing my thanks to these gentlemen and also to His Excel- 
lency, Mahmoud Pasha Sidky, Sub-Director of the Sanitary 
Administration, to Mohammed Bey Sidky, Chief (pro tem.) of 
the Technical Service Public Works Department, and to the 
various Officials of the three departments who aided me. 

All samples, except at Cairo, were taken in mid-stream by 
plunging a bottle to a distance of half a meter below the surface 
and there, after rinsing, filling it; the samples at Cairo were 
taken at the Kasr-el-Nil bridge by myself with the apparatus 
described hereafter; the water was forwarded with the least 
possible delay to the Khedivial Laboratory at.Cairo, and the 
analysis immediately commenced. 

The analyses are given in Tables III (Cairo), IV (Wady 
Halfa, Assouan, Keneh, Minieh, and Cairo), V (Alexandria, 
Rosetta, Damietta, Tantah, and Zagazig), VI (the same and 
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Cairo), VII(Ismailia, Port Said, Suez, and Cairo), VIII(Assiout, 
Devrout, and Medinet-el-Fayoum), LX (Rodah, Kasr-el-Nil, and 
Embabeh, all near Cairo), and X (showing the effect of filtra- 
tion through various media). All results are stated in parts pet 
hundred thousand, and were obtained from the water twice filtered 
through paper to remove suspended matter; this proceeding has 
some objections, shown in Table X, but as it had been adopted 
by my predecessors I continued it; all results are, however, com- 
parable (with exceptions mentioned hereafter). 


TABLE III. ANALYSES AT CAIRO DURING I89QI. 




















i a c : - Oo 
Date. & : ¥ 2 eS 
3 = S sé v.; 
ris }* z lo S 
| 
PEST. 25. THOT sccces 13.82 | 17.06 3.54 1.¢ 0.001 0.025 Trace | 0.081 | 0.186} 60. 
APT. 25, INQI eee eee, 13.95 | 23.12 4.52 2.09 0.007 0.035 | “F 0.063 | 0.160 | 68.0 
May 26, I5QI....... 13.52 | 19.64 1.44 2.91 0.003 0.019 a 0.124 0.264 | 70.8 
June 29, ISgI -.-+-. 14.23 | 15.54 6.6 1.41 | 0.002 0.043 | = 0.166 | 0.289 | 105.5 
July 25, 1891 .. eee 14.45 | 17.16 31.32 | 0.64| Trace! 0.016 | 0.03 | 0.089] 0.145] 48.2 
Ald. 28, ISQI oeeeeee 18.71 | 16.20 | 158.64 .66 | 0.002 0.012 | 0.01 0.084 | 0.137 | 42.9 
Sept. 31, ISgI..--ee. 19.13 | 13.12 | 160.44 | 0.56] 0.002 0.008 | Trace | 0.074 | 0.124 | 35.6 
‘ 33 
* < S rere ” ‘ ‘fn Pr 7 aie = ms 
TABLE I ANALYSES AT CAIRO (CA.), MINIEH (M1.), ASsiouT (AT.), 
KE <E.), ASSOUAN (AN.), AND WADY HALFA (W. H.). 



















































| | | | | | 
} @ | i 2 ale i etl ov 
| Ls os | os og Rai of 
By 3 Se} ¢ Pez ea }| $2 
pac. | £ | & | § | F2 | 2 | 28 ef] oF 
= og | | = | = se eee EO 
= | | = ie = a O%s oY 
| 2 | | gp 1 ae 42 0° On: 
| ie } : | c Om 
| | 
| | 
| 0.019 | Trace | 0.124 | 0.264] 70.8 70.8 
| 9.015 2.1 0.119 | 0.212] «.- as 
0.039 0.09 | 0.148 | 0.267] 98.1 098.12 
0.028 0.08 0.138 | 0.257 | 82.5] 115.5 
: 0.014 | Trace | 0.063 | 0.114] 38.2 76.4 
June 0.043 - 0.166 | 0.289 | 105.5} 105.5 
| 0.034 0.18 0.097 ; 0.163 71.8) «. 
| 0.059 ; None | 0.164 | 0.372 | 143.6] 143. 
| 0.043 0.121 | 0.248 | 115.2] 161.3 
0.031 si 0.104 | 0.208 | 99.4 | 161. 
0.016 0.03 0.089 | 0.145 | 48.4 48.4 
0.015 | 0.25 | 0.091 | 0.172} 53.8 oa 
0.010 | 0.02 0.059 | 0.145 2.4 42.4 
} 0.017 0.02 0.103 | 0.187] 56.4 79.0 
} 0.010 | Trace | 0.094 | 0.154] 43.8 70.1 
} 0.013 | st 0.090 | O.I5SI | 49.1 98.2 
| 0.012 0.01 | 0.084 | 0.137] 42.9 2.9 
0.024 | Trace | 0.075 ; 0.198} 60.8 60.8 
} 0.013 | ‘Trace | 9-057 | 61.3 
009 “ | 0 80.2 
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TABLE V. ANALYSES AT ALEXANDRIA, ROSETTA, DAMIETTA, TANTAH, 
AND ZAGAZIG. 














Date Place - 
= 5 Z = 5 
May 17, ISor- Alexandria 24.60 2.Q1 0.004 0.026 ? I - 
1* 24.3¢ 2.68 0.001 | 0.024 Trace 175 
21.04 1.73 0.002 | 72 4¢ 
Rosetta 20.48 | 2.00 | 0.012 0.04 ) 
0.001 | Trace 62 40.5 
Damietta 0.020 | 0.07 9.005 49.1 
June : “ 0.006 | Trace 069 | 0.139 | 36.1 
July I. 0.002 | 0.09 | 0.080 | 0.152} 47.4 
Aug. 16, ISgI. : 0.009 | None .271 | 73 
May 24, rSgl. fantah 1.009 ) .272 | 73 
July 12, 1Sor. 0.001 seu 1.067 | 0.137 | 40.e 
June Io, I8gI. Zagazig 0.010 Trace | 0.064 | 0.109 | 38 
July 14, 159g! ; 0.001 0.02 0.05 1.065 | 0.133 | 46.7 
Aug. 10,1 0.001 0.010 0.02 0.062 | 0.134 36.1 





Differences in total solids, corrected for chlorine. ) 
Coefficient 


Place Total solids Chlorine of purity 
CAE. Kose wectrsen caus 18.94 1.51 73.1 
Alexandria. +--+ +-++.+- 23-33 2.44 60.8 

Difference .-..---- +2.84 +0.93 —12.3 
CRA i 6.060% 000k ee bee 18.39 1.34 67.1 
Damictta «.+-+++.+++s 63.90 24.62 58.9 

Difference -.....-- +6.7 +23.28 —8.2 
SARTO: « co 50:0 0538 os.006ie 18.39 1.34 67.1 
PRR nc o109'6 iste eoiee 20.02 2.00 55.9 

Difference ....--- +0.53 +0.66 —I2.2 
Toh SER Se ererire 17.21 1.65 60.8 
Zagazig Se ae ee ee 19.55 1.55 40.5 

Difference .------ --2.50 —0o.10 —20.3 


TABLE VII. ANALYSES AT CAIRO, ISMAILIA, PORT SAID, AND SUEZ. 























} | g 

} a | #3 

Date Place a | bh 

a4 ie 

| = 2 | 
| | 

April-May .-.. Cairo 0.038 
7 ‘is .- Ismailia | 0.024 
May-June Cairo. | 0.019 
% Ismailia | 0.024 
Suez. 0.019 
sy a Rene Port Said 0.013 
June-July ..... Cairo | 0.043 
; 9 Ismailia | 0.029 
| Suez. | 0.022 
- ae wre Port Said 0.013 
July-August... | Cairo. 0.016 
F i . Ismailia } 0.021 
suez 0.017 
Port Said 0.012 
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TABLE VIII. ANALYSES AT ASSIOUT, DEYROUT, AND MEDINET- 
EL-FAYOUM. 



























































Se oa ¥. ; -— 
ae ee : as Ss or ae Mee) + 
|2/)}2] .8| 88] 3 | $2) 82] se 
. 9 |G | 88 | 28 @ | bE /%5/ 35 
e 3 Oo] He ES c aj} 992 - 
Date. Place. = ote ses Ee y Ga) 20) e2 
| § 5 “s aE s cle a ean I ng 
~ t = = S a i] Sy Oo 
| 2 « a8 % ba Oo 
fa eos fo) ° 
} 
May  cccccccccee Assiout. | 19.96 | 2.45 | 0.012 | 0.039 0.09 0.148 | 0.267 | 
tt pecccccccce Deyrout. | 17-40 | oes 0.006 0.027 0.04 0.114 | 0.25 
st peccccccecs Fayoum. | 47-32 {11.73 | 0.002 0.037 0.01 0.110 | oO. 
June..ccccscceee Assiout. | 14.60 | 1.32] 0.073 0.059 None | 0.164 | 0.: 
“8 seen weeeeeee Deyrout. 15.28 | 1.26] 0.001 0.038 0.17 O.11I | 0.21 
BED siwletsicesoe at ° Fayoum. | 49.28 |13.00 | 0.002 | 0.025 | Trace | 0.080 | 0.13 
July ..cccscceees Assiout. 5 | 0.68| Trace | 0.010 0.02 | 0.089 | o. 
*  peeccccccces | Deyrout. 0.82 | 0.008 | 0.023 0.26 0.079 | 0. 
ccccccccccce | Fayoum. 4.48 | 0.001 | 0.037 0.03 0.119 | 0.248 | 
Mean coefficient of purity: 
PAR UNRERT oxo w':6. 40.5 610 ae wale o's 93-7 
Deyrout Ps ey PN Aer ee ee 72.2 
Fayoum Stee eee ee ee eeee ee 70.3 
TABLE IX. ANALYSES AT RODAH, KASR-EL-NIL, AND AFTER KEEPING. 
| # | | | i} : 3. oS 
| Le] | . | e = | Lo] D n ys 
| = | ov) Ss | Qe | “Fs ey Y 
S$ | & | vB | BB] ¢ ee 1 os 
Place. Ves aes | ge} bel # ae rae 
| = | = ao sa | = <5 ae 
| = 5§ | € {| 8& | 2 | #3 | se 
ia | [ | a” | & | on } 
| | | 
Rodah ....cccccccsccece ¢ | 20.08 2.82 0.002 | 0.019 | 0.01 0.112 0.256 67.4 
Kasr-el-Nil.....-eeeeee | 19.64 | 2.91 | 0.003 | o.o19 | Trace} 0.124 0.264 70.8 
Embabeh .....--+. coos | 30.72 2.82 | 0.004 | 0.018 | 0.01 0.129 0.275 72.1 
Kmbabeh after6weeks | «.-. | «+. | 0.002 | 0.013 | 0.13 0.051 0.108 34.9 














TABLE X. SHOWING THE EFFECT OF FILTRATION THROUGH 
VARIOUS MEDIA. 
Desig- Ammonia. Nitric O absorbed. Coefficient of 
nation. Free. Albuminoid. acid. 15 min. 4 hrs. purity. 
Asses eeeee - 0.010 0.021 Trace 0.127 0.200 68.4 
{ Desereeeens Trace 0.016 0.03 0.089 0.145 48.4 
Cores eee --- Trace 0.009 0.13 0.057 0.080 29.0 
"| (Ee 0.014 0.005 None 0.017 0.030 14.2 


[TO BE CONTINUED. ] 











ANNOUNCEDIENT OF THE JOINT COPMMITTEE ON THE 
WORLD’S FAIR CHEIMICAL CONGRESS. 


TO AMERICAN CHEMISTS. 


The World's Congress Auxiliary and the American Chemical 
Society have united in calling a meeting of the chemists of the 
world to attend a general Chemical Congress to be held in 
Chicago, beginning August 2Ist, 1893. 

The members of the committee on the part of the World’s 
Congress Auxiliary are Professors J. H. Long, W. S. Haines, 
M. Delafontaine, A. V. E. Young, and W. IL. Brown, all of 
Chicago. 

The members on the committee on the part of the American 
Chemical Society are Dr. Wm. McMutrtrie, of 106 Wall street, 
New York ; Professor C. F. Chandler, Columbia College, New 
York ; Professor A. B. Prescott, Ann Arbor, Michigan; Pro- 
fessor C. E. Munroe, Washington, D.C., and Dr. H. W. Wiley, 
of Washington, D. C. 

The two committees have organized by selecting H. W. 
Wiley as Chairman and R. B. Warder, of Washington, D. C., 
as Secretary. The committee has appointed as the Advisory 
Council of the World’s Congress of Chemists,,a number of dis- * 
tinguished American and foreign gentlemen. 

The American chemists who have been selected to act on this 
Advisory Committee are as follows: 

*, A. Gooch, New Haven 
~. Hart, Easton. 
B. Herreshoff, New York 


{. W. Hilgard, Berkeley. 
I. B. Hill, Cambridge. 


P. T. Austen, New York. 
S. M. Babcock, Madison. 
EK. H. S. Bailey, Lawrence. 
G. F. Barker, Philadelphia 
H.C. Bolton, New York. 


rr | 


H. Bower, Philadelphia. Cc. L. Jackson, Cambridge. 
A. A. Breneman, New York. S. W. Johnson, New Haven 
G. C. Caldwell, Ithaca. FE. H. Keiser, Bryn Mawr 
R. H. Chittenden, New Haven J. W. Langley, Cleveland. 


F. W. Clarke, Washington M. C. Lea, Philadelphia. 

J. P. Cooke, Cambridge. A. R. Leeds, Hoboken. 

H. B. Cornwall, Princeton. H. Leffmann, Philadelphia 

T. M. Drown, Boston. M. Loeb, New York. 

C. B. Dudley, Altoona. J. W. Mallet, University of Virginia 
W.L. Dudley, Nashville. A. Michael, Bonchurch. 

P. C. Freer, Ann Arbor FE. W. Morley, Cleveland. 

W. Gibbs, Newport Hi. N. Morse, Baltimore 


C. A. Goessman, Amherst J. U. Nef, Chicago 











H. H. Nicholson, Lincoln 
T. H. Norton, Cincinnati. 
W. A. Noyes, Terre Haute. 
J. M. Ordway, New Orleans 
W.R. Orndorff, Ithaca 

I. Remsen, Baltimore. 

A. H. Sabin, New York. 

S. P. Sadtler, Philadelphia. 


The foreign chemists who have 
committee are the following : 


Sir F. A. Abel, London 
P. Alexejew, Kiew 
V. Alexejew, St. Petersburg. 
H. Allen, Sheffield 
H. E. Armstrong, London 
. Arnaud, Paris 
S. Arrhenius, Stockholm 
>. Arth, Nancy 
A. v. Baeyer, Munich 
L. Balbino, Messina 

P. Barbier, Lyons 

H. Baubigny, Paris. 

FE. Baumann, Freiburg 
A. Bechamp. Paris. 
H. Becquerel, Paris. 
P. P. Bedson, Newcastle 
Beilstein, St. Petersburg 
Sir lL. Bell, Rounton Grange 
Benedikt, Vienna. 
Bernthsen, Mannheim 
. P. Berthelot, Paris 
.. Biedermann, Berlin 

A. Bischoff, Riga 

W. Blomstrand, Lund 
de Boisbaudran, Paris 
. Brauner, Prague 
. Brieger, Berlin. 

C. Brown, Edinburgh 
C. Brown, Liverpool 

W. Brihl, Heidelberg 
I. Brunner, Liverpool 
>. Bunge, Basel 
.. Cahours, Paris 


ra 
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Cannizzaro, Rome 
M. Chance, Oldbury 
Le Chatelier, Paris 
Ciamician, Bologna 
Classen, Aachen 
Claus, Freiburg. 
>. T. Cleve, Upsala. 
*. Clowes, Nottingham 
N. Collie, London 
W. Crookes, London 
Th. Curtius 


> POP w 
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Kiel 
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FE. F. Smith, Philadelphia 

E. R. Squibb, Brooklyn. 

W. E. Stone, Lafayette. 

V.C. Vaughan, Ann Arbor. 

R. B. Warder, Washington. 

E. S. Wood, Boston. 

T. H. Wormley, Philadelphia. 


been asked to serve on this 


O. Dammer, Berlin 

P. P. Deherain, Paris. 

J. Dewar, Cambridge. 

H. B. Dixon, Manchester. 
G. Dragendorff, Dorpat. 

E. Drechsel, Bern. 

E. Duclaux, Paris. 

E. Erlenmeyer, Aschaffenburg. 
A. Etard, Paris. 

FE. Fischer, Berlin. 

F. Fischer, Gottingen. 

F. Fittica, Marburg. 

R. Fittig, Strassburg. 

E. Frankland, Reigate 

P. F. Frankland, Dundee 
FE. Frémy, Paris. 

R. Fresenius, Wiesbaden 
Ch. Friedel, Paris. 

C. Gaehtgens, Giessen. 

A. Gamgee, Manchester 

A. Gautier, Paris. 

D. Gernez, Paris. 

A. Girard, Paris. 

J. H. Gladstone, London. 
C. Graebe, Geneva. 

FE. Grimaux, Paris. 

Cc. E. Groves, London. 

Cc. M. Guldberg, Christiania. 
W. D. Halliburton, London 
O. Hammarsten, Upsala. 
M. Hanriot, Paris. 

A. R. Hantzsch, Zurich. 

J. Hargreaves, Widnes. 

A. V. Harcourt, Oxford. 
W.N. Hartley, Dublin. 

R. Hasenclever, Aachen. 
O. Hehner, London. 

W. Hempel, Dresden 

E. Herter, Berlin. 

J. H. van’t Hoff, Amsterdam. 
F. Hofmeister, Prague. 

F. Hoppe-Seyler, Strassburg 
A. Horstmann, Heidelberg 
D. Howard, Walthamstowe 
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Cc. G. Hiifner, Tiibingen 

J. J. Hummel, Leeds 

H. Huppert, Prague 

F. Hurter, Widnes 

M. Jaffé, Konigsberg 

FE. Jungfleisch, Paris 

A. Kekulé, Bonn 

S. H. B. Kerl, Berlin 

A. Kossel, Berlin 

G. Krause, Céthen 

G. Kriiss, Munich 

A. Ladenburg, Breslau 
H. Landolt, Berlin 

Ch. Lauth, Paris 

J. B. Lawes, Rothamstead 
J. A. Le Bel, Paris 

J. Lemberg, Dorpat 

I. Levinstein, Manchester 
A. Lieben, Vienna 

O. Liebreich, Berlin 

H. Limpricht, Greifswald 
C. Lintner, Munich 

A. Liversidge, Sydney 

W. Lossen, KOnigsberg 
FE. Ludwig, Vienna 

G. Lunge, Zurich 

M. Maerker, Halle 

R. Meldola, London 

D. Mendeleéff, St. Petersburg 
FE. v. Meyer, Leipsic 

I,. Meyer, Tiibingen 

V. Meyer, Heidelberg. 

K. A. Moerner, Stockholm 
LL. Mond, London 

G. Monselise, Milan 

H. F. Morley, London 

A. Mosso, Turin 

M. M. P. Muir, Cambridge 
A. Muntz, Paris 

FE. K. Muspratt, Liverpool 
A. Naumann, Giessen. 

M. Nencki, St. Petersburg 
W. Nernst, Leipsic 

B. EK. R. Newlands, London 
R. Nietzki, Basel 

I,. F. Nilson, Stockholm 
IK. Noelting, Mulhouse 

W. Odling, Oxford 

W. Ostwald, Leipsic 

C. O'Sullivan, Burton-on-Trent 
H. Pellet, pres Huy, Belgium 


W.H. Perkin, Sudbury 
W.H. Perkin, Jr., Manchester 
A. Petermann, Gembloux 
M. v. Pettenkofer, Munich 
S. U. Pickering. Herts 

A. Pinner, Berlin 

J Post, Hanover 

H.R. Procter, Leeds 

W. Ramsay, London 

F. M. Raoult, Grenoble 

B. Redwood, London 

J. FE. Reynolds, Dublin 

Cc. H. L. Ritthausen, KOnigsberg 
Sir H. E. Roscoe, Londen 
P. Sabatier, Toulouse 

F.. Salkowski, Berlin 

Oo. 1. Salomon, Berlin 

W. Saunders, Ottawa 

Cc. Scheibler, Berlin 

A. Scheuerer-Kestner, Charron 
H. Schiff, Florence 

T. Schloesing, Paris 

O. Schmiedehberg, Strassburg 
T. Schneider, Paris 

P. Schiitzenberger, Paris 
FE. Schunck, Kersal. 

H. Schwanert, Greifswald 
¥F. Selmi, Bologna 

K. Seubert, Tiibingen 

W. Smith, London 

A. Smithells, Leeds 

F. Soxhlet, Munich 

W. Spring, Luttich 

W. Staedel, Darmstadt 

F. Stohmann, Leipsic 

A. Stutzer, Bonn 

F. Sutton, Norwich 

J. Thomsen, Copenhagen 
T. FE. Thorpe, London 

F. Tiemann, Berlin 

W.A. Tilden, Birmingham 
G. Tschermak, Vienna 

P. Waage, Christiama 

R. Warington, Harpenden 
A.C. Williams, Shefficld 
A. W. Williamson, Londor 
FE. Willm, Lisle 

Cc. Winkler, Freiberg 

J Wislicenus, Leipsic 

Cc. R.A. Wright, London 
G. Wyroubotf, Paris 


A preliminary organization of the Congress has been made 
by the Committee by dividing the subjects to be discussed into 
ten classes, namely: Agricultural Chemistry, Analytical Chem- 
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istry, Didactic Chemistry, Historical Chemistry and Biblio- 
graphy, Inorganic Chemistry, Organic Chemistry, Physical 
Chemistry, Physiological Chemistry, Sanitary Chemistry, and 
Technical Chemistry. 

The Committee selected as temporary Chairmen of these sec- 
tions for the purpose of organization the following named 
gentlemen, who have accepted the positions and commenced 
work thereon: Agricultural Chemistry, H. W. Wiley; Analy- 
tical Chemistry, Professor A. B. Prescott, Ann Arbor, Michigan ; 
Didactic Chemistry, Professor W. E. Stone, La Fayette, Indiana ; 
Historical Chemistry and Bibliography, Dr. H. C. Bolton, Uni- 
versity Club, New York; Inorganic Chemistry, F. W. Clarke, 
Geological Survey, Washingion, D. C.; Organic Chemistry, 
Professor Ira Remsen, Johns Hopkins University, Baltimore, 
Maryland; Physical Chemistry, Professor R. B. Warder, 
Howard University, Washington, D. C.; Physiological Chem- 
istry, Professor V. C. Vaughan, Ann Arbor, Michigan; Sani- 
tary Chemistry, Dr. H. Leffmann, 715 Walnut street, Phila- 
delphia, Pennsylvania; and Technical Chemistry, Dr. Wm. 
McMurtrie, 106 Wall street, New York. 

A circular stating the purpose of the Congress has been sent 
to all foreign chemists whose names and addresses could be 
obtained. A second circular is in preparation, giving more 
detailed accounts of the character of the meeting, the organiza- 
tion of the committees, and other matters relating to the Con- 
gress and this will be sent in a few days to all chemists whose 
addresses can be secured. A third circular will probably be 
issued later, showing as far as possible the program which will 
be followed, with the titles of the papers which will be read, and 
other matters relating to the organization of the Congress. 

Quarters for the Congress will be provided by the World's 
Columbian Exposition authorities and it is expected that the 
Congress will continue in session from ten days to two weeks. 

An especial effort has been made to enlist the co-operation of 
distinguished foreign chemists. Each Chairman of a subsec- 
tion has submitted the names of those whom he wishes to be 
particularly invited to deliver addresses or read papers before the 
Congress to the Chairman of the Joint Committee, who has 
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in each case sent an invitation on behalf of the committee. 
Nearly three hundred invitations of this kind have been sent 
to distinguished foreign chemists and many acceptances have 
already been received. 

It is the intention to have the papers divided in such a way 
that those of a more popular character will be delivered as ad- 
dresses before the whole Congress, while those of a more strictly 
scientific character will be read in meetings of the several sub- 
sections. Provision will be made for the publication of the pro- 
ceedings of the Congress in a volume, which can be secured by 
all members of the Congress who wish to have it. It is expected 
that the discussion of the papers will take a wide range and that 
all the problems which are now occupying the minds of the 
world’s chemists will receive due consideration. The language 
of the Congress will be either, English, French, or German, as 
the speaker may elect, but it is thought that most of the papers 
and addresses will be given in English. Several foreign 
chemists who have accepted invitations to read papers have sent 
word that they would read in English. 

It is hoped that all American chemists will take a special in- 
terest in this Congress. It is due to the distinguished visitors 
who shall come to our shores at that time, that they receive 
proper attention from their co-laborers on this side of the water. 
Through the American Chemical Society the chemists of the 
United States are securing a powerful organization, and it is to 
the members of this Society that this appeal is especially made 
to be present and take part in the proceedings of the Congress. 
But the co-operation of all American chemists is earnestly 
desired. Not only is this a scientific, but a patriotic duty and 
every chemist in the United States should feel that it is his 
privilege as well as duty to do something towards making the 
Congress a success. The best thing he can do of course, is to 
be present at its meetings and take part in its proceedings, and 
it is hoped that the great majority of the members of the Amer- 
ican Chemical Society may find it possible to arrange their 
business affairs so as to be present in Chicago from the 15th to 
the 31st of August. 

During this time other meetings of interest to chemists will 
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take place in or near Chicago. The American Association will 
hold its meeting in the latter part of August, at Madison, Wis- 
consin, and the Chemical Section is one of the most powerful 
sections of that Association. It is probable that the next mecet- 
ing of the Association of Official Agricultural Chemists will be 
held in Chicago at or near the time of the World’s Congress. 
The American Pharmacists’ Association will also hold its annual 
meeting in Chicago at about this time and there is a very strong 
chemical section in this Association. It is thought also that the 
Mining Engineers may hold a meeting in Chicago, at about 
this date, although this is a matter which is not yet definitely 
determined. 

When all these facts are considered it is seen that the oppor- 
tunity is now offered American Chemists of promoting one of 
the most important Congresses that the science of chemistry has 
ever called together; a Congress which will not only be of 
absorbing interest during its meetings, but far reaching in its 
influence on the science and practice of chemistry in all parts 
of the world. 

For particulars in regard to the place and time of meeting, 
and for information concerning the obtaining of quarters, and 
for all detailed matters concerning the Congress, American 
chemists are requested to address Professor J. H. Long, corner 
26th street and Prairie avenue, Chicago, IIl., who will turn the 
requests over to the proper Committee for attention. Titles of 
papers to be presented should be sent to the Chairmen of the 
several subsections, or to the Chairman of the Joint Committee. 

H. W. WILEY, 
Chairman of the Joint Committee. 


PATENTS OF INTEREST TO CHETSISTS. 
EDITED BY ALBERT H. WELLES. 

Ore Scparators, ctc.—Orrin B. Peck has a number of patents 
on a centrifugal ore separator (489,090, 489,197 to 489,205 and 
490,084), and 490,041, a centrifugal amalgamator. Nos. 
489,744, 490,849, and 490,850 were granted George Johnston 
for an ore concentrator; 490,911 to Wilhelm Krug for an ore 
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separator; 489,538 to William S. Lockhart and E. W. Streeter 
for a hydraulic mineral separating apparatus; 489,797 to Charles 
Faber for an ore washing machine; and 489,101 to Charles E. 
Seymour for an ore separator. Horace F. Brown has two 
patents on an ore roasting furnace (489,142-143). John E. 
Chaster (492,711), Fred O. Norton (491,686), and Charles C. 
Ormsby (492,425) have each patented an ore amalgamator, 
while the last also covers his process by 492,426. Orrin B. 
Peck has a ‘‘machine for centrifugally treating molten 
naterials’’ (491,131), and Adolph Schulenberg an ore crush- 
ing mortar (492,634). William H. Howard invents an appa- 
ratus for removing matte from slags (489,307). 

Tron and Stecl.—Walter E. Koch has patented a new furnace 
for heating steel ingots (489,017). 490,451 is a method for 
making metal plates by John B. Nau, and 490,236 a process for 
manufacturing sheet iron by Walter D. Wood. John B. Jenkins 
heats malleable cast iron, cast steel, Bessemer steel, etc., in 
contact with a compound consisting of granulated or powdered 
charcoal, manganese dioxide, chloride of sodium, cyanide of 
potassium, and chloride of ammonium, as a new process for the 
manufacture of steel (490,660). Another process (491,035), 
Taylor Allderdice, inventor, consists in placing a sufficient 
quantity of free carbon in a ladle to raise the carbon content of 
the steel to the point desired, and then pouring the metal into 
the ladle from the converter. Antoine P. G. Rollet is the in- 
ventor of a process for purifying pig iron, which consists in 
mixing the iron with fuel, limestone, fluor-spar and iron oxide, 
subjecting the mixture to the action of a blast and separating 
the refined iron (491,498) while 491,508 is the patent on the 
cupola furnace in which the operation is carried on. To con- 
vert malleable iron into steel, A. J. Hindermeyer uses plumbago, 
salt, and sulphuric acid (492,679). Alfred E. Hunt manu- 
factures steel in the following way (493,090): The iron is first 
refined, and to it a deoxidizing agent is added; then the refined 
metal is recarburized by the addition of free carbon in sticks in 
definite proportions. A furnace for ‘‘roasting, calcining, and 
oxidizing metals and their compounds,’’ invented by Herman 
Frasch, is protected by 492,551, and 491,274 is granted Thomas 
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Thomas for a desulphurizing furnace. A. Crossley has also a 
furnace for producing ferro-ferric and ferric oxides (491,085). 

Nickel.—Numbers 489,574-575-576 and 881 are patents for 
obtaining and separating sulphide of nickel granted to Robert 
M. Thompson. ‘The crude nickel obtained by smelting the ore 
with a suitable flux is resmelted with niter or salt cake with an 
excess of carbon, the sodium sulphide formed uniting with the 
nickel to form nickel sulphide, which is separated by specific 
gravity. John L. Thomson (489,882) uses instead of niter or 
salt cake in presence of carbon, sulphides of any of the alkaline 
metals or ammonium to produce sulphide of nickel. Arthur S. 
Grant, ef a/, (490,847) fuses ores containing nickel with calcium 
sulphate or other sulphates and the less easily oxidizable 
metals, as nickel, are left as sulphides. 

Lead.—John J. Crooke frees copper and lead from foreign 
metals by fusing, then heating in an air blast to form oxides, 
and while fused, adding ammonium chloride and finely divided 
carbon (491,084). Andrew Honman and Victor Vulliez, of 
Victoria, protect their process, in this country, for the manu- 
facture of white lead by U.S. patent 489,254. The reduced 
galena is roasted, treated with neutral lead acetate, the basic 
lead acetate formed is conveyed to a settling tank, then dis- 
charged into a closed vat, and the solution is subjected to the 
action of carbonic acid to precipitate the white lead. Norman 
K. Morris and John W. Bailey manufacture white lead by two 
processes. The first (493,173) consists in pulverizing lead car- 
bonate and hydrated lead oxide and mixing with a volatile oil 
of the petroleum type ; 493,106, the second, is described as first 
forming lead fiber into independent masses, charging with 
acetic acid by dipping and then exposing to the action of carbon 
dioxide and aqueous vapor. Bernhard Rosing (494,349) brings 
a molten oxygen compound of lead, as litharge, in contact with 
a sulphide, as galena, in order to separate the metal. Carl V. 
Petraeus (492,832) smelts lead ores in a low cupola furnace; 
pulverized galena in admixture with air is injected into the 
upper part of the furnace, and the resultant fumes are screened, 
making a lead pigment. Paul Bronner (491,635) digests crude 
lead sulphate with sulphuric acid, washes, treats with sodium 
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carbonate, washes, dries and heats in a muffle the carbonate of 
lead thus obtained, digests the pure oxide of lead with lead 
acetate and precipitates with carbon dioxide to produce white 
lead. Horace F. Brown has a patent furnace for condensing 
lead fumes (489,144). 

Tin.—Camille L. C. Bertou proposes (489,624) a process for 
precipitating oxide of tin from solutions, which consists in 
precipitating the tin from solutions containing it by carbonate 
of lime, adding the precipitant while the solution is exposed to 
the air at a temperature just below boiling, then cooling the 
liquid after complete precipitation, washing the precipitate with 
cold water and then suspending it in a solution of an alkaline 
carbonate, the strength of which is gradually increased until it 
has a faintly alkaline reaction. To separate tin from iron and 
steel Thomas Twynam first coats the surface of the tin with a 
special preparation, then oxidizes the metal and separates it 
from the iron (491,254). 

Carbonic Acid.—For the preparation of pure carbon dioxide, 
E. Luhmann leads gases containing carbonic acid into sodium 
phosphate and heats to liberate the carbon dioxide (491,365). 

Alkali Recovery and Ammonium Chloride.—Henry C. Higgin- 
son describes a new apparatus for the manufacture of whiting 
(491,353), and Godfrey L. Cabot (491,923) has an improved 
process for producing lamp biack. Henry Blackman (492,382) 
describes an apparatus for recovering alkali, and Ludwig Mond 
(491,741) has an original form of apparatus for volatilizing am- 
monitm chloride, zinc chloride and antimony being filled into 
the bottom of the retort which is exposed to the direct flame, 
while the ammonium chloride is fed from above through a 
hopper. 

Manganese.—Professor Green and Dr. Wahl have a patent 
process for manufacturing manganese and its alloys, free from 
carbon (489,303). The ore is digested with dilute sulphuric 
acid, then the manganese in solution is reduced first to manga- 
nous oxide, then to the metallic state by heating in a furnace 
free from carbon, in contact with the chemically equivalent 
quantity of a metal capable of removing its oxygen. 


Aluminum.—Thomas L. Wilson has two patents. 491,394 is 
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on a process for electrically reducing aluminum and forming 
alloys from the metal. Alumina is electrolyzed, the anode con- 
sisting of molten base metal and the cathode of carbon, in the 
presence of finely divided carbon, the reduced aluminum unit- 
ing with the base metal to form an alloy. In connection with 
aluminum, we may mention a composition for soldering the 
metal which Georg Wegner proposes (490,840), v7z., 165 parts 
lead, 100 parts tin, and nine parts zinc, and his process for 
electroplating aluminum (490,841), which is as follows: The 
metal is first dipped into a bath at boiling temperature contain- 
ing cyanides of silver and mercury to heighten its activity, then 
electrically coated with zinc, in a bath containing chloride of 
zine and sulphate of soda, to protect the aluminum against the 
acid bath in coppering, silvering, gilding, etc. 

Gold and Silver.—W. P. Miller patents a process for recover- 
ing precious metals (492,040) which is mechanical in its appli- 
cation; while John Blair places gold ores, saturated with a 
solution of sodium chloride and nitrate, in a perforated vessel, 
in a solution of sulphuric acid, and the soluble parts are washed 
back into the acid (492,133). Carl Moldenhauer treats ores 
bearing gold with a solution of potassium cyanide in the pres- 
ence of potassium ferri-cyanide (492,221). Samuel H. Cochran 
also patents a process for separating the noble from the base 
metals (491,638). Frederick P. Dewey treats mixtures con- 
taining sulphides of silver and copper with concentrated sul- 
phuric acid, then adds water, precipitates the silver by copper, 
and recovers the sulphate of copper from the remaining solution 
(490,068). William B. Jackson patents his process for treat- 
ing ores (490,659), the steps in which are first chlorination of 
the ores, then solution of the chlorides in hyposulphite, and 
finally precipitation of the metals by the action of one or more 
zine plates. ‘To obtain gold, silver, and copper from their ores, 
Andrew French (490,193) mixes the pulverized ores with small 
percentages of niter cake or sodium bisulphate and common 
salt, treats in a furnace at a red heat, then leaches the mass. 

Zinc.—489,460-461 are two patents granted to Parker C. 
Choate, for a process for obtaining metallic zinc. An ore of 
zine carrying lead is heated with a reducing agent in a furnace, 





po 


Ls > ae fan CT 


WM 


th 
co 
bo 
un 
ex: 
49: 
ore 
Ma 
pre 








PATENTS OF INTEREST TO CHEMISTS. 53 


to which air is‘admitted, so as to volatilize the lead and zinc 
and other volatile constituents, heating the mixed lead and zinc 
fumes to ‘‘ volatilize those constituents more volatile than zinc, 
and to granulate and condense the mass.’’ The zinc is then 
reduced with carbon and distilled, and the molten lead is drawn 
off. Robert F. Nenninger produces zinc oxide from the sul- 
phate or sulphite of zinc (489,873) by precipitating the solutions 
with lime, boiling the collected precipitate with a concentrated 
solution of zinc sulphate, and after filtering the solution, the 
filtrate is evaporated to dryness and leached with water. 
Metallic Alloys.—Prof. William H. Greene and Dr. Wahl 
have received a patent (490,961) for their process for producing 
metallic alloys. In brief, a metallic oxide is heated with a 
silicide of a metal capable of uniting with the reduced metal, in 
a furnace in the presence of suitable fluxes. A metallic alloy, 
consisting of pig iron, ferro-manganese, chromium, tungsten, 
aluminum, nickel, copper, and bar iron, is claimed by Frederick 
W. Martino (489,314) for the manufacture of tools and other 
purposes, and Frank G. Stark (490,174) makes an alloy con- 
sisting of fifty-six parts copper, forty parts zinc, two parts iron, 
and one part aluminum. ‘To coat metals (491,220) William 
Mild dips the metal first in warm dilute sulphuric acid, next 
rinses in cold water, then immerses in a bath containing 
200 pounds hydrochloric acid, two pounds ammonium chloride, 
ten pounds zine spelter, and drys. The bath used for finally 
coating the metal contains the following proportions per ton: 
1,300 pounds lead, 700 pounds block tin, half pound bismuth, 
six ounces sodium, and two pounds of ammonium chloride, and 
the solution in which the article to be coated is finally dipped 
contains one pound of ammonium chloride in forty gallons of 
boiling water. Frank M. Harris amalgamates a metal, and 
unites the amalgam to an ‘‘amalgamable metallic base’’ and by 
expelling the mercury thus unites the two metals (489,077). 
492,377 is an electrical process for reducing refractory metallic 
ores. ‘‘Production of Artificial Crystalline Carbonaceous 
Materials’’ is the high-sounding name given to a method for 
preparing silicide of carbon, Edward G. Acheson, patentee 
(492,767); substances containing carbon, silicon, free or com- 
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bined, and a chloride of an alkali metal are subjected to the 


NOTES. 


electric current. 


Electrolysis,—C. J. Theuerner (490,816) subjects silver coated 
with oxide to an electrolytic bath containing prussiate and 
cyanide of potash, the oxide-coated silver being suspended as 


the anode, for the purpose of cleaning the silver. Emile 


Denorus (491,799) has a novel solution for electroplating, con- 
sisting of snail albumen and silver nitrate, in which the article 
to be coated is first dipped. 489,632 applies to regenerating or 
cleaning electrolytic solutions by freeing from arsenic by mixing 
them with metastannic acid, heating until a combination is 
effected between the arsenic and metastannic acid, and the salt 


formed is precipitated. The metastannic acid is then recov- 


ered (489,633) by dissolving the compound in concentrated hot 
sulphuric acid, adding an oxidizing agent, and then diluting 


the mixture until free metastannic acid is precipitated. 
Pottery-ware.—William M. Brewer (491,074) burns clay, 
then grinds it to powder and mixes with it one-third its bulk of 
raw or unburnt clay, and finally adds glass, sand, flint, slaked 
lime, and common salt, when it is stored away and tempered 


for use in making pottery-ware. 


NOTES. 





Professor Lewis Mills Norton, of the Massachusetts Institute 
of Technology, and a member of the Council of the American 


Chemical Society, died April 26, of pneumonia. 


Norton was born at Athol, Mass., and was educated at the 
Massachusetts Institute of Technology, where he graduated in 
1875. He studied abroad at Giessen, Germany, and returning, 
was made an Instructor in Sanitary Chemistry and Qualitative 


Analysis. 


Soon afterwards he became Assistant Professor of 


Organic Chemistry, and in 1885 Associate Professor of Industrial 


Chemistry. 





A cominittee has been organized for the purpose of erecting a 
monument to Jean Servais Stas and publishing an edition of 


his works. 


The American members are Messrs. F. W. Clarke, 





Professor 
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Washington, D. C., J. Hall, Albany, N. Y., and J. W. Mallett, 
University of Virginia, Va. 

A committee, with Professor Sir H. Roscoe as president, 
solicits subscriptions to a memorial to the late Professor C. 
Schorlemmer. ‘This is to take the form of a Laboratory of 
Organic Chemistry at the Owens College, Manchester, to be 
called the ‘‘ Schorlemmer Laboratory.’’ Subscriptions may be 
sent to G. H. Bailey, Secretary, The Owens College, Manches- 
ter. £5,000 will be required, of which more than £1,000 had 
been subscribed before the circular was issued. Adolf Spiegel 
contributes a biography of Schorlemmer to the index number of 
the Perichte der deutschen chemischen Gesellschaft for 1892. 


PROCEEDINGS. 


MINUTES OF THE COUNCIL OF THE AMERICAN 
CHEMICAL SOCIETY, 1893. 
JANUARY 9, 1893. 
Lewis M. Norton, of Boston, Mass., was chosen a member of 
the council for the year 1893, to fill the vacancy caused by the 
election of H. W. Wiley to the presidency of the society. 
The following named persons were elected members of the 
society : 
Allen, Walter S., Boston, Mass. 
3ruckmann, G. T., Brooklyn, N. Y. 
Du Pont, Pierre S., Wilmington, Del. 
Heerlein, Robert, Natrona, Pa. 
Leffmann, Dr. H., Philadelphia, Pa. 
Osborne, Thomas B., New Haven, Conn. 
Platt, Charles, Buffalo, N. Y. 
Mertens, Cyril P., Newark, N. J., was elected an associate. 





JANUARY ITI, 1893. 

The following persons were elected as the standing Committee 
on Nominations to Membership for the year 1893: C. A. 
Doremus, William McMurtrie, H. C. Bolton. 

The following named persons were chosen as the Finance 
Comunittee for the year 1893: A. P. Hallock, J. H. Stebbins, Jr., 
Durand Woodman. 

The following were adopted as by-laws for the society : 
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The president and the general secretary of the society shall be re- 
spectively president and secretary of the council. 

The annual dues for members and associates shall be five dollars ($5). 

Any member or associate in arrears for dues for three months shall not 
thereafter receive the journal of the society until all his arrears are 
paid. 

Any person in arrears for dues for one year shall cease to be a member 
or associate of the society until all his arrears are paid, when he shall 
be reinstated as a member or associate, unless a valid objection to such 
reinstatement be made in writing bya majority of the members of the 
council. 

The treasurer shall give written notice to the editor, of all persons in 
arrears for.three months and to the general secretary, of all those in 
arrears for one year, in order that the editor and the general secretary 
may carry into effect the provisions of the by-laws regarding such cases. 
He shall also give similar written notice whenever such arrears are 
fully paid. 


JANUARY 14, 1893. 
J. H. Stebbins, Jr., declined his election as member of the 
Finance Committee. 


FEBRUARY I0, 1893. 
The following named persons were elected as members of 
the society : 
Atwater, Richard M., Syracuse, N. Y. 
Atwater, Christopher G., Pittsburg, Pa. 
Bloomfield, L. M., Columbus, O. 
Drown, T. M., Boston, Mass. 
Elliott, Russell, Rochester, N. Y. 
Hebden, John C., Providence, R. I. 
Hedrick, William A., Washington, D.C. 
Kemoe, Isaac, Buffalo, N. Y. 
Lyon, T. L., Lincoln, Neb. 
Neiman, Howard S., Albany, N. Y. 
Newman, Herman E., Cincinnati, O. 
Nickel, Herman L., Cincinnati, O. 
Palmer, Arthur W., Champaign, IIl. ° 
Parr, Samuel M., Champaign, I11. 
Peek, Robert Lee, New York, N. Y. 
Ramsey, A. C., Cincinnati, O. 
Smith, Irwin J., Cincinnati, O. 
Tucker, G. P., Washington, D. C. 
Warder, Robert B., Washington, D. C. 
Whitehead, Cabell, Washington, D. C. 
The following named were elected associates : 
Boykin, B. M., Washington, D. C. 
Phelps, C. Preston, Washington, D. C. 
Randall, W. B., Washington, D. C. 
Schneider, O. J., Washington, D. C. 
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FEBRUARY I5, 1893. 


Edgar F. Smith, of Philadelphia, Pa., was elected a member 
of the Standing Committee on Papers and Publications for the 
year 1893. 

The following were adopted as by-laws for the society : 


Each local section shall transmit to the general secretary of the 
society the names of all its officers and standing committees within 
three weeks of the date of their election or appointment; and in like 
manner shall notify the general secretary of any change of officers or 
standing committees during the year. 

So far as practicable, each local section shall report to the general 
secretary, at least once each year, a prospectus of its plan of work, 
proposed meetings, etc. 

On or before the fifteenth day of November in each year, each local 
section shall transmit to the general secretary its annual report to the 
society. This report shall include an outline of the work done by said 
local section during the year ending October 31, a statement of the 
meetings held by the section, papers read, subjects discussed, etc.; also, 
the names of all the officers and standing committees of the section at 
the date of the report, a statement of the net increase or decrease in its 
membership; and also, any other items of special interest. 

No person shall become a member of any local section, who is not a 
member of the American Chemical Society. 

All papers presented at any local section shall be considered as pre- 
sented to the society, and may, at the discretion of the Committee on 
Papers and Publications, be printed in the journal of the society, or 
published in some other form; also, the proceedings of any local sec- 
tion, in so far as they may be of general interest to the society, may at 
the discretion of the Committee on Papers and Publications be printed 
in the journal or elsewhere. 

At the regular meetings of the society the order of business shall be as 
follows: (a) Reading of minutes; (4) Reports of officers, council, and 
directors; (c) Reports of committees; (d@) Reports from local sections 
in the order of their establishment; (¢) Reading of papers and discus- 
sions; (f/) Miscellaneous business; (g) Announcements; (#) Adjourn- 
ment. 

The regular order of business of the society may be suspended at any 
session by the consent of three-fourths of the members present. 

In the absence of the president one of the vice presidents shall pre- 
side, the order of precedence being that of the date$ of the charters of 
the local sections. 

New by-laws may be adopted, or the existing ones altered or abolished, 
at any time by a vote of ten members of the council, provided that a 
written or printed notice of the proposed change or changes shall have 
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been sent to each member of the council at least one month before the 
vote is taken. 
MARCH 7, 1893. 
Elwyn Waller presented his resignation as librarian of the 
society. 
MARCH II, 1893. 
John H. Long, of Chicago, was elected a member of the 
Committee on Papers and Publications. 
Frank T. King, of Brooklyn, N. Y., was elected a member of 
the Finance Committee vce J. H. Stebbins, Jr., declined. 


MARCH 13, 1893. 
The following named persons were elected members of the 
society : 
Allen, Dr. E. W., Washington, D. C. 
Bigelow, W. D., Washington, D. C. 
Bromwell, William, Washington, D. C. 
Buchanan, Dr. C. M., Washington, D. C. 
3yrnes, E. A., Washington, D.C. 
Cabot, Godfrey L., Boston, Mass. 
Calkin, W. S., Johnsonburg, Pa. 
Camp, J. M., Duquesne, Pa. 
Carmen, J. S., Washington, D. C. 
Carmody, Professor P., Port of Spain, Trinidad. 
Carr, Oma, Washington, D. C. 
Chatard, Dr. Thomas M., Washington, D. C. 
Cheston, H. C., Washington, D. C. 
Crampton, Dr. C. A., Washington, D. C. 
Darton, Nelson H., Washington, D. C. 
Day, Dr. David T., Washington, D. C. 
Dewey, F. P., Washington, D. C. 
Dickerson, Edward N., New York, N. Y. 
Diller, J. S., Washington, D. C. 
Earl, Charles, Washington, D. C. 
Emery, James A., Washington, D. C. 
Ewell, E. E., Washington, D. C. 
Fellows, Professor G. S., Washington, D. C. 
Frerichs, F. W., St. Louis, Mo. 
Fisher, Samuel T., Washington, D. C. 
Fuelling, John L., Washington, D. C. 
Gordon, Professor J. C., Washington, D. C. 
Griffin, James H., Washington, D. C. 
Handy, James O., Pittsburg, Pa. 
Hargrove, J. O., Washington, D. C. 
Harrington, E..M., Miller, Lake Co., Ind. 
Hawling, H. H., Washington, D. C. 
Hayes, Dr. C. W., Washington, D. C. 
Hillebrand, Dr. W. F., Washington, D. C. 
Hilton, Samuel L., Washington, D. C. 
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1e Hitchcock, Professor Romeyn, Washington, D. C. 
Hodges, Professor G. C., Utica, N. Y. 
Holmes, Dr. Jesse H., Washington, D. C. 
Holton, Frederick A., Washington, D. C. 
Hunt, Alfred E., Pittsburg, Pa. 
1e Johnson, H. M., Washington, D. C. 
Kelly, Dr. D. J., Washington, D. C. 
Knorr, Aug. E., Washington, D. C. 
Krug, W. H., Washington, D. C. 
Littlewood, Dr. J. B., Washington, D. C. 
Maxwell, Dr. Walter, Washington, D. C. 


1e 
McDonnell, H. B., College Park, Md. 
McElroy, K. P., Washington, D. C. 
of Miller, Charles H., Washington, D. C. 


Mills, James S., Washington, D. C. 
Packard, Dr. Robert L., Washington, D. C. 
Pattee, Ernest N., Syracuse, N. Y. 
Patterson, H. J., College Park, Md. 
Payne, Henry L., Washington, D. C. 

he Peale, Dr. A. C., Washington, D. C. 
Read, Professor Albert M., Washington, D. C. 
Richards, Edgar, Washington, D. C. 
Rosell, C. A. O., Washington, D. C. 
Runyan, E. G., Washington, D. C. 
Sanborn, T. F., Washington, D.C. 
Sauer, Dr. Ewald, Berlin, Germany. 
Smith, Edward L., Newport, R. I. 
Spencer, Dr. G. L., Washington, D. C. 
Tassin, Wirt, Washington, D. C. 

Taylor, Dr. Thomas, Washington, D. C. 

Trescott, T. C., Washington, D. C. 
Tuttle, Hubert C., Long Island City, N. Y. 
Von Herff, B., New York, N. Y. 
Voorhees, Louis A., New Brunswick, N. J. 
Walton, Dr. J. R., Washington, D. C. 
Wedderburn, G., Washington, D. C. 
Wirt, Dr. William Douglas, Washington, D. C. 
Yeates, W. S., Washington, D. C. 


The following named persons were elected associates: 


Burgess, Herbert L., Providence, R. I. 
Joy, John A., New York, N. Y. 
Mallinkrodt, Edward, St. Louis, Mo. 





MARCH 30, 1893. 
F. E. Dodge, of Brooklyn, N. Y., was elected librarian of 
the society in place of Elwyn Waller, resigned. 
The following was adopted by the council : 
‘Resolved that the president of the council be and hereby is requested 
to appoint a committee of three councilors for the purpose of revising 
and codifying the by-laws of the American Chemical Society.”’ 


In accordance with this resolution the president of the 
council appointed the following named persons as said com- 
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mittee: Charles E. Munroe, Washington, D. C., Chairman ; 
F. W. Clarke, Washington, D. C.; Albert C. Hale, Brooklyn, 
N.¥ 

ALBER? C. HALE, Secretary. 


TREASURER’S REPORT FOR 1892. 


RECEIPTS: 


“‘ 


mammn wn 


NO 
wn 
ee) 


advertisements in Journal 


90 


subscriptions to Journal 
back numbers of 
initiation fees.... 
balance of Dinner Fund, December 30, 1891.--- 
ss ne ‘* from New York Meeting Fund,. De- 
cember 30, 1891 
Cash received for stamped envelopes 


6 


exchange 


Total 


Journal $1,088.95 
General expense 210.00 
Revision of Constitution ... 104.45 
Subscription returned (Kenyon) 6.00 
Overpaynient on dues returned .10 
New York meeting 10.00 
Hoffman Memorial.. 30.00 
Reprints 47.65 
New York local section 85.00 
Rochester meeting 20.10 
Pittsburg ci 43.00 
Balance in Bank of Metropolis, December 31, 18 


$2,163.66 
No bills which have been presented and audited up to date remain 
unpaid. CHARLES F. McKENNA, Treasurer. 
NEW YORK, December 31, 1892 
FRANK T. KING, 
A. P. HALLOCK, 
DURAND WOODMAN, ) 


Auditing 
Committee. 
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been sent to each member of the council at least one month before the 
vote is taken. 


MARCH 7, 1893. 
Elwyn Waller presented his resignation as librarian of the 
society. 


MARCH II, 1893. 
John H. Long, of Chicago, was elected a member of the 
Committee on Papers and Publications. 
Frank T. King, of Brooklyn, N. Y., was elected a member of 
the Finance Committee vice J. H. Stebbins, Jr., declined. 


MARCH 13, 1893. 
The following named persons were elected members of the 
society : 


Allen, Dr. E. W., Washington, D. C. 
Bigelow, W. D., Washington, D. C. 
Bromwell, William, Washington, D. C. 
Buchanan, Dr. C. M., Washington, D. C. 
Byrnes, E. A., Washington, D. C. 

Cabot, Godfrey L., Boston, Mass. 

Calkin, W. S., Johnsonburg, Pa. 

Camp, J. M., Duquesne, Pa. 

Carmen, J. S., Washington, D. C. 
Carmody, Professor P., Port of Spain, Trinidad. 
Carr, Oma, Washington, D. C. 

Chatard, Dr. Thomas M., Washington, D. C. 
Cheston, H. C., Washington, D. C. 
Crampton, Dr. C. A., Washington, D. C. 
Darton, Nelson H., Washington, D. C. 
Day, Dr. David T., Washington, D: C. 
Dewey, F. P., Washington, D. C. 
Dickerson, Edward N., New York, N. Y. 
Diller, J. S., Washington, D. C. 

Earl, Charles, Washington, D. C. 
. Emery, Y ena A., Washington, D.C. 
Ewell, E. E., Washington, D pit. 

Fellows, Professor G. S., Washington, D. C. 
Frerichs, F. W., St. Louis, Mo. 

Fisher, Samuel 7. Washington,’D. C. 
Fuelling, John L., Washington, D. C. 
Gordon, Professor J. C., Washington, D. C. 
Griffin, James H., Washington, D. C. 
Handy, James O., Pittsburg, Pa. 

Hargrove, J. O., Washington, D. C. 
Harrington, E. M., Miller, Lake Co., Ind. 
Hawling, H. H., Washington, D. C. 

Hayes, Dr. C. W., Washington, D. C. 
Hillebrand, Dr. W. F., Washington, D. C. 
Hilton, Samuel L,., Washington, D. C. 
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a Hitchcock, Professor Romeyn, Washington, D. C. 
Hodges, Professor G. C., Utica, N. Y. 
Holmes, Dr. Jesse H., Washington, D. C. 
Holton, Frederick A., Washington, D. C. 
Hunt, Alfred E., Pittsburg, Pa. 

e Johnson, H. M., Washington, D. C. 

Kelly, Dr. D. J., Washington, D. C. 

Knorr, Aug. E., Washington, D. C. 

Krug, W. H., Washington, D. C. 
Littlewood, Dr. J. B., Washington, D. C. 
Maxwell, Dr. Walter, Washington, D. C. 
McDonnell, H. B., College Park, Md. 
McElroy, K. P., Washington, D. C. 

yf Miller, Charles H., Washington, D. C. 
Mills, James S., Washington, D. C. 
Packard, Dr. Robert L., Washington, D. C. 
Pattee, Ernest N., Syracuse, N. Y. 
Patterson, H. J., College Park, Md. 

Payne, Henry L., Washington, D. C. 

e Peale, Dr. A. C., Washington, D. C. 

Read, Professor Albert M., Washington, D. C. 
Richards, Edgar, Washington, D. C. 
Rosell, C. A. O., Washington, D. C. 
Runyan, E. G., Washington, D. C. 
Sanborn, T. F., Washington, D.C. 

Sauer, Dr. Ewald, Berlin, Germany. 
Smith, Edward L., Newport, R. I. 
Spencer, Dr. G. L., Washington, D. C. 
Tassin, Wirt, Washington, D. C. 

Taylor, Dr. Thomas, Washington, D. C. 
Trescott, T. C., Washington, D. C. 

Tuttle, Hubert C., Long Island City, N. Y. 
Von Herff, B., New York, N. Y. 

Voorhees, Louis A., New Brunswick, N. J. 
Walton, Dr. }. R., Washington, D. C. 
Wedderburn, G., Washington, D. C. 

Wirt, Dr. William Douglas, Washington, D. C. 
Yeates, W. S., Washington, D. C. 


The following named persons were elected associates : 


Burgess, Herbert L., Providence, R. I. 
Joy, John A., New York, N, Y. 
Mallinkrodt, Edward, St. Louis, Mo. 





MARCH 30, 1893. 

F. E. Dodge, of Brooklyn, N. Y., was elected librarian of 
the society in place of Elwyn Waller, resigned. 

The following was adopted by the council : 

‘Resolved that the president of the council be and hereby is requested 
to appoint a committee of three councilors for the purpose of revising 
and codifying the by-laws of the American Chemical Society.’’ 

In accordance with this resolution the president of the 
council appointed the following named persons as said com- 
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mittee: Charles E. Munroe, Washington, D. C., Chairman; 
F. W. Clarke, Washington, D. C.; Albert C. Hale, Brooklyn, 
N.-W.. x 
ALBERT C. HALE, Secretary. | 





TREASURER’S REPORT FOR 1892. 
RECEIPTS: 


Balance from Treasurer. F. T. King 
Cash received for dues for 1892 
“ “ +t: ee) See 
arrears of dues 
advertisements in Journal 
subscriptions to Journal 
‘back numbersof ‘“ 
initiation fees. ...sesccrcccccccccceccceccscees 
balance of Dinner Fund, December 30, 1891--- 
‘* from New York Meeting Fund,, De- 
Cember 30, 1891 «+. eBeceeccccveccccceccencecccccseveees 
Cash received for stamped envelopes 
oe we ‘* exchange 


Journal 

General expense 

Revision of Constitution 

Subscription returned (Kenyon) 

Overpayment. on dues returned 

New York meeting 

Hoffman Memorial.........eeeeeeees Biba Sy odbw es delcccseeesee ee ee 
Reprints 

New York local section 

Rochester meeting 

Pittsburg x 

Balance in Bank of Metropolis, December 31, 1892 


No ‘bills which have been presented and audited up to date remain 7 
unpaid. CHARLES F. McKENNA, Treasurer. ; 
NEw YorK, December 31, 1892. 
Auditing 
Committee. 


A. P. HALLOCK, 


FRANK T. KANG, 
DURAND WOODMAN, 
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